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10. 


Set LEVEL DISPLAY switch to 0 (Normal). 

Set NORM/TEST switch to NORM. 

Set NON-INVERT/INVERT switch to NON-INVERT. 
Select .CAM A or .CAM B (push buttons >. 

Set A or B LEVEL SELECT switch to 1 (Analog). 


Set A or B slide pots 1-2 all the way down, and slide pots 2-3, 3-4, 
and 4-5 all the way up. 


Set scope VOLTS/DIV at 0.2V (1 x probe). 


Ad just Camera Control Unit BLANK so black level is 0.2 division above 
blanking level. 


Ad just Camera Control Unit GAIN so white level is 3.5 divisions above 
blanking level. 


Repeat steps 8 and 7 as needed. 


NOTE: IN STEPS 11 THRU 19, IF ARTWORK HAS LESS THAN S LEVELS GO THROUGH THE 


1i. 
12. 


13. 


14, 


15. 
16. 


17. 
18. 


19. 


20. 


21. 


STEPS TO WHERE THE LEVEL DISPLAY SWITCH IS SET AT THE NUMBER OF LEVELS 
IN USE. THEN GO TO STEP 20. IN STEP 21, SET LEVEL SELECT SWITCH TO 
THE NUMBER OF LEVELS IN USE. 


Set LEVEL DISPLAY switch to 1. 


Ad just slide pot 1-2 upward so that ONLY level 1 (background) is 
displayed. 


Set LEVEL DISPLAY switch to 2. 


Ad just slide pot 2-3 downward so that ONLY level 2 (darkest gray) is 
displayed. 


Set LEVEL DISPLAY switch to 3. 


Ad just slide pot 3-4 downward so that ONLY level 3 (medium gray) is 
displayed. 


Set LEVEL BISPLAY switch to 4. 


Ad just slide pot 4-5 downward so that ONLY level 4 (lightest gray) is 
displayed. 


Set LEVEL DISPLAY switch to &. ONLY level 5 (white? should be 
displayed. 


Set LEVEL DISPLAY switch to 0. (Normal). 


Set LEVEL SELECT switch to 5. The 5S levels should now be properly 
encoded, 


Adjustment of Colorizer Controls 


1. Set active levels switch for the number of luminence levels you are 
encoding. 

2. Set the four slide pots all the way up. 

3. Adjust the 1-2 pot for the best color transition between level one 

and two. 

4. The 2-3 pot is for the transition from level two to three, the 3-4 pot 

is for the transition from 3-4, and the 4-5 is for the transition from 

level four to five. 

5. When the active levels switch is set at 2, only the 1-2 pot is operationa 
When the switch is set at 3, the 1-2 and the 2-3 pot are operational. The 
1-2, 2-3 and the 3-4 pots are operational when the ative levels switch is 

set at 4, and all the slide pots are operational for 5 active levels. 

&. The luminence mix pot adjusts what percentage of luminence in the final 
video is from the scanconverter camera (artwork luminence) and what percentag 
is from the color encoder (the luminence from the colors which were set 

by you). The normal setting is in the cam postion. 

7. The key out switch selects the priority of the key signal from System IV. 
The signal can be either normal or inverted. 


THE SCANBAR 


The scanbar is the diaganol line that cuts through the raster. It is 
the result of what happens when the scanning beam in the camera catches up 
with the scanning beam of the H.R. monitor. Because of the mature of the 
scanconversion process the scanbar cannot be eliminated in normal playback 
There are however two things you can do about scanbar. The first is you can 
move it. You can change the point in time the two scans coincide by depressi 
the scanbar adj switch and rotating the scanbar adj pot simultaneously. When 
you release the switch the scanbar will stay where you left it. You can 
also lock the scanbar to it vertical. The second thing you can do about the 
scanbar will actually eliminate it but does require multiple pass recording. 
Fut the alternate field switch in the odd field position. This will display 
only the odd numbered fields of video, and blank off the even fields. This 
will yield a recording with no scanbar but only 1/2 of the fields. Next, 
place the switch in the even postion, to display the even fields. Playback 
System IV and the VIR simultaneously (synced up) and mix the two in the 
video switcher. Reocrd this on another machine. The result will be a 
recording with no scanbar. 
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SUMMARY OF CHANGES IN REVISION 2.8 


Revision 2.8 of the System IV User’s Manual replaces Revision 2.7. 
Relow is a summary of the changes in the current revision. If you are 
nlready familiar with the previous revision of System IV, note the 
items helow. 


Section Page Change 
N, 134 The default for a section’s .SIZE is now 
136 1024 instend of 1536. The default for 


»INTENS is mow 1024 instead of 3512. These 
changes compensate for hardware changes. 


Ewt2 27 The default working space is now 32 artwork, 
30 picture instead of 20 artwork, 20D picture. 


Fu9.9 76 A new animate mode function colled .SET_VALUE 
allows you to set continuous pardmeter 
values in the picture to a particular number 
by typing in the number from the keyhoard 
instead of turning shaft encoders. 


F.9.10 76 A new animate mode function called 
»~SET_DEFAULT allows you to reset picture 
parameters to their default values. 


F.w1é 99 The animate mode .PRINT function hos been 
changed so that discrete parameter values 
are printed in a format that is easier to 
understand. The print program now prints 
the name om a switch, or ’ON’, ‘OFF’, etc. 
depending om the type of discrete parameter. 


E.25 38 A new function called .COMMANDTD FILE allows 
you to store a series of System IV commands 
ima disk file. The commands can he called 
up later by entering the file name (see below). 
Command files cam be created in any mode. 


Ad & You cam call up command files any time 
by typing the file mame inbetween angle 
brackets. System IV will echo the commands 
in the file on the alphanumeric display. 


4 You can mow use the ‘\’ key to delete all of 
your input back to the last carriage return 
from the alphanumeric display. Typing ’N’ 
is equivalent to hitting DEL until all your 
input is deleted. 


>D 
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Section Page Change 

H. 10 118 You now enter .REMOQTE mode the same way 
H.10.1 118 regardless of which remote control panel 
H.10.2 119 you have at your installation. Simply 


push the . REMOTE switch, and the software 
automatically selects the proper protocol. 


F.9.145 36 One parameter has been changed for the sake 
of consistency. What was formerly .SKEW_XY 
is now .SKEW YX. 

»SKEW YX skews Y into X. 
»~SKEW XZ skews X into Z. 
»SKEW_ZX skews Z into X. 


F.9.643 73 The intensity compensation hardware has 
improved. The range of .SEL_INTENS_CP is 
still from 0 to. 18, but the values from 8 ta 
18 ore not used now. You should avoid these 
values, since they may give unpredictable 
results. Some of the values from 0 to 7 
perform different functions mow. 
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A. INTRODUCTION 


System IV is a tool used to create animation. This manual 
describes the animation language that is your interface to the System 
IV software. As you enter commands at the control panel, powerful 
state-of-the-art software interprets these commands and issues 
instructions to the graphics hardware to generate video images. When 
these instructions are issued to the hardware in rapid succession, 
animation is produced. 


A.1 THE 4 BASIC MODES 
System IV operates in four modes: 


a. Control Structure Mode 
b. Animate Mode 

c. Scene Edit Mode 

d. Playback Mode 


You’1l use control structure mode to provide System IV with some 
preliminary information about the animation that you want to create... 
You’12 also use control structure mode to save animation and to 
retrieve information about your control structure. 


You’11l use animate mode to create pictures and insert these 
pictures, as keyframes, into scenes. Then you’1ll tell System IV how to 
make the inbetweens. 


After you have made a few scenes you’ll probably want to enter 
scene edit mode to edit the scenes. Editing consists of splicing the 
scenes together in various ways and merging action from one scene into 
another scene. 


Finally you’ll want to. sea your animation, so you’ll enter 
playback mode. You can watch your animation running at regular speed or 
in slow motion. 


You’1l be cycling through the following five steps as many times 
as necessary to produce good animation. Some steps may be skipped in 
any cycle. 


no. Create or modify 2 control structure 
(Control Structure Mode) 


b. Create or modify a picture by assigning values to picture 
parameters (Animate Mode ) 


c. Create or modify scenes by saving pictures as keyframes, 
deleting unwanted keyframes, and editing scenes 
(Animate Mode and Scene Edit Mode) 


d. Instruct System IV on how to create your inbetweens 
(Animate Mode.) 


e. Play back your scenes (Playback Mode) 
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A.2 CHOOSING YOUR OWN NAMES 


You’ll be assigning names to many things, like sections of artwork 
and scenes. Use almost any names you want, but your names must be no 
more than 14 characters long, must begin with a capital letter, and 
must contain only capital letters, numbers, and underscores. If System 
IV tells you that you cannot use a name, then choose anather name. The 
first name is most likely being used for something else. Names you 
can’t assign are called ‘reserved words’. A complete list of reserved 
words is in section K of this manual. 


A.3 WHAT IS A CONTROL STRUCTURE 7 


As mentioned earlier, hefore you can create animation, you must 
supply System IV with some preliminary information about your 
animation. This information goes into a control structure. A control 
structure includes 


no. Name of the job you are working on 


bh. Sectioning informations 
Camera that you will use to section your artwork 
Number of sections 
Length of each section 


c. Hierarchy -- In the hierarchy you’ll bind sections of artwork 
together so that gou can control them simultaneously. 


d. Alternate names of scenes. There are ten scenes. They have 
permanent names A,B,C,U,E,F,G,H,I,J3. You might want to give 
them names that are more meaningful to you, such as WALK, RUN, 
or CAR. 


e. Alternate names of sections. Sections Rave permanent names 
S1, S2, uwevyS50. You might want to give them names like L_ARM, 
R_ARM, HEAD. 


f. Inactive parameters. System IV runs more efficiently if you 
‘kill’ parameters you won’t be using. If you don’t know which 
parameters to kill before you start animating, then you can #ill 
them later. 
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A.4 WHAT ARE PARAMETERS 7? 


When you create pictures with System IV, you’1ll transform your 
sections of artwork by changing their size, position, color, etc. 
These attributes that you can change are called ‘parameters’. You’1ll 
create pictures by adjusting parameters. 


System IV has 3 types of parameters: 


a. Frame Parameters 
bh. Section Porameters 
c. Geometric Parameters 


Frame parameters apply to the entire picture at once and not to 
individual sections of artwork. These parameters do not belong to any 
particular section, but they are shared by all the sections. For 
example, colors are frame parameters. Colors are assigned to a picture 
according to the gray levels in the picture. If two sections have the 
game gray level, then they will necessarily be the same color. You 
camnot assign different colors to the two sections because colors are 
frame parameters. See section F.9.2 for a complete list of frame 
parameters. 


Section parameters apply to individual sections of artwork. For 
example, intensity is a section parameter. Every section has its own 
intensity parameter, which allows you to assign every section a 
different intensity if you wish to do so. The majority of System IV’s 
parameters are section parameters. See sections F.9.3, F.9.4, F.9.5, 
and F.9%.6 for a complete list of section parameters. 


Geometric parameters apply to one or more sections of artwork at 
the same time. You use these parameters to move sections or 
combinations of sections through space, to rotate them, to change their 
proportions, and to skew them. You must specify which sections are to 
he controlled together by building a hierarchy with System IV’s .NODE 
statement. See section F.9.1 for a complete list of geometric 
parameters. Section E.16 explains how to build a hierarchy. 


If you start anihating ‘from scratch’ with a full set of 
parameters, you will have these parameters to work withs 


a. 1 set of frame parameters 


h. 1 set of section parameters for each section of 
artwork. 


c. i set of geometric parameters for ench section .of 
artwork and each node you created with System IV’s 
-NODE statement 
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A.5 PARAMETERS IN SYSTEM IV COMMANDS 


You will often want to command System IV to perform operations on 
parameters that you choose. For example, you might want to ‘kill’ some 
parameters to make System IV run more efficiently. Certain conventions 
apply when you specify parameters in commands to System IV. 


Frame parameters do not belong to any section or node. You simply 
refer to them by the names on their switches. For example, you put 


»-RED 1 if you mean red for gray level 1 
«GREEN 1 if you mean green for gray level 1. 


For section parameters and geometric parameters, you must also put 
the name of the section or node that the parameter belongs to in front 
of the switch name. Size, for example, is geometric. Every section of 
artwork and every node in your hierarchy has its own size parameter. 
You cannot simply refer to ’.SIZE’ becouse there is ambiguity about 
which size parameter you mean. Instead, you put 


$1 .SIZE if you mean section i’s .SIZE parameter 
$2 .SIZE if you mean section 2’s .SIZE parameter 
SAM .SIZE if you mean the nede SAM’s .SIZE parameter. 


If you want to refer to several parameters of the same section or node, 
you only need to enter the node name once at the beginning of the list. 
For example, you put 


$1 .SIZE .TRNSLT_X .~TRNSLT_Y if you mean section 1’s .SIZE, 
»TRNSLT_X, and .~.TRNSLT_Y parameters. 


If you want to perform an operation on all parameters, or on all 
parameters of a particular section or node, System IV allows you to use 
the reserved word ‘ALL’ rather than listing the parameters explicity. 
If the ‘ALL’ is preceeded by a section name or node name, it means all 
parameters of that section or node for which the operation makes sense. 
Otherwise, ‘ALL’ means all parameters for which the ‘operation makes 
sense. For example, you put 


Si ALL if you mean all of section 1’s parameters 
$2 ALL if you mean all of section 2’s parameters 
ALL if you mean all parameters. 
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System IV allows you to use parentheses to ‘distribute’ one or 
more symbols over several section names or node names. This feature 
provides you with a convenient shorthand. For example, you can put 


($1-S4 0 .SIZE > if you mean the .SIZE parameters of sections 


1,2,3, and 4. This is equivalent to putting 
$1 .SIZE S2 .SIZE $3 .SIZE $4 .SIZE 


(SAM SUE )( .SIZE . «ROTATE > if you mean the the .SIZE and 


«ROTATE parameters of the 

nodes SAM and SUE. This is 
equivalent to putting 

SAM .SIZE .ROTATE SUE .SIZE .ROTATE 


When you use parentheses in System IV commands, you should observe 
the following conventions: 


Qe 


The first set of parentheses must contain a list of 
section names and/or node names. You can use ‘’-’ to 
specify a sequence of sections (see above example). 


The second set of parentheses contains a list of 
parameters, or any other symbols. [If there is only 
one symbol in the list, the parentheses are optional. 
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t 


&.6 ENTERING SYSTEM IV COMMANTS 


When you work with System IV, you will be instructing System IV on 
what to do by entering command lines. A command line consists of a 
command, sometimes followed by some additional information. The pieces 
of additional information are called ‘arguments’ for that command. 


You enter commands and arguments by typing at the keyboard or by 
pushing a switch if the command or argument has a switch. Symbols typed 
at the keyboard must he seperated by a comma or a space. For commands 
with arguments, you must push the RETURN: key after you enter the last 
argument. 


The switches on System IV’s control panel have lamps. In general, 
if you push a switch and that switch represents a command in a command 
line, the name of the command will be echoed on the alphanumeric 
display and the lamp will light while System IV is executing the 
command. If you push a switch and that switch represents an argument 
in a command line, the name of the argument will be echoed on the 
alphanumeric display but the state of the lamp will not change. 


When most commands are completed, the switch lamps will go out 
automatically. For a few commands you must push the command’s switch 
to make the command terminate. If you must do this, it is noted in the 
discussion of that command. 


System IV always ‘listens’ to you. As System IV executes one 
command, you can enter more commands for it to execute later. When 
System IV hegins executing a command, the cursor on the alphanumeric 
display moves down one line and System IV types a ’K’. If this happens 
while you are entering another command, just continue entering your 
command. Your command is not affected by the ‘’%’ on the display. 


System IV allows you to store a series of commands ina disk file 
and call up the commands later by typing’ the file name inbetween 4 pair 
of angle brackets. For example, suppose that you want to call up a 
command file mamed MYFILE.CF. (The ’.CF’ at the end of the name tags 
this file as a System IV command file). First you type in 


<MYF ILE .CF> 


and System IV will echo the commands in the file on the alphanumeric 
display. You now have several options: 


To execute the commands, push the RETURN key. 


To delete the commands from the display without executing 
them, push the ’\’ key. 


To change, the commands before executing them, push the DEL 
key to delete those commands you want to change. 


If you type the name of a command file that does not exist, System IV 
will give you an error message when you try to type the final ’>’, 
Instructions for creating command files are in section E.25. 
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A.7 IF YOU MAKE A MISTAKE 


If you make a mistake and push a switch that selects the wrong 
command, try pushing ‘the switch again. Most switches negate their 
action on every second push provided they have not done anything to 
your animation before the switch is pushed a second time, 


If you make a mistake entering a command and your command line has 
not been executed yet, you use the delete key DEL or the back slash ‘\’ 
to erase your mistake. Each time you hit DEL it will delete one 
kLeystroké or switch push starting with the most recently entered. You 
will see your input being deleted on the alphanumeric display. After 
you have deleted your mistake, you can enter the remainder of the line 
correctly. Enth time you push the ’\’ key it will delete al] input on 
the display back to the last carriage return that you typed. 


If you push DEL or ‘’\’% and nothing happens to the alphanumeric 
display, that could mean that the command you were trying to delete was 
already executed. This may or may not he -a problem. Try pushing the 
switch representing the item you want deleted. If you cannot recover 
from your mistake you will have to start over again, hopefully only 
from the point where you made the mistake. 


If you enter an invalid command line, you will see a blinking 
error message on the bottom line of the alphanumeric display. To 
acknowledge and erase the error message, push the CEM key (clear error 
message) on the keyboard. Section J of this manual contains a summary 
of error messages and what to do about them. Generally, System IV 
ignores commands unless they are completely correct. 
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A.8 AN EXAMPLE 


Suppose your artwork is a car divided into 3 sections. 


cae ete sete aeeh eUnteine sae S618 cree 9end GeEE Dare CMe SeUe RON OLDE CaeE Sans HOO EELS SURG EOD NOPE SEED GERD LORE SuES RIE OrEG COLD WHEE SENG CULE FONE CEOs S088 wate LeDe Suet MING OETD GUID Beet 


KX x ! 

$1 x x { 
i x es i 

H x Xx H 

H ff AHS at SP eae N H 

H / \ ! 
S23 | foes / Nese % H 
! { J H 

1 \-H=¢ Doreen ater ora rnetion ¢ cereale J y 

i H 

H x x H 

$3 x ! 
H x x } 

i x i 

9 1 

‘ 1 
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You want to assemble the car and move it across the screen from 
left to right. How do ‘you do it? 


You’1ll start in control structure mode and build a control 
structure for your animation. First, enter 


»CREATE EXAMPLE Return Key 


to create a new control structure. The name of your animation will 
he EXAMPLE. 


Next you’ll enter 
»AUTO_SEC 

This command sections the artwork, creates three section nodes, and 
attaches them to your artwork. Each section node contains one set of 
section parameters and one set of geometric parameters. 

Next, you might want to name the sections. Enter 

»~NAME_SEC FWHEEL S1 BODY S2 RWHEEL S3 Return Key 

You can now refer to section 1 as FWHEEL, section 2 as BODY and 


section 3 as RWHEEL. You can use the parameters in these nodes ta 
assemble the car. 
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Now you’1l want to create a node controlling the assembled car. 
Then you’ll be able to move the entire car from left to right across 
the screen. Use the command 


»NODE CAR FWHEEL BODY RWHEEL Return Key 


You created a geometric node, CAR. It tontrols all three sections at 
the same time. You can visunlize the hierarchy you created ass 


CAR 


ete con ened Sons Sess eens cose Gone oren Uese oxen Cams Oren Geet See, 


i ! ! 
FWHEEL BODY RWHEEL 

t ' : 

$1 $2 $3 


Now you’ve built a control structure and you are ready to begin 
animating. Enter 


«ANIMATE 
to exit control structure mode and enter animate mode. System IV will 
need some time to digest your control structure. When System IV is 
ready to proceed, the lamp on the .ANIMATE switch will go on and the 
oiphanumeric display will indicate that you are in animate mode. 


Now you’11 want to assemble the car by moving the wheels where they 
belormy. You’ll work on the front wheel first. 


First you enter 
» TRNSLT_X 
This attaches a translation-in-x parameter to the leftmost shaft 
encoder. As you turn this encoder back and forth, the front wheel will 
move Left and right on the CRT. 
You’11l also want to move the front wheel up and down, so you enter 
» TRNSLT_Y 
This attaches a translation-in-y parameter to the shaft encoder second 
from the left. As you turn this encoder back and forth, the front 
wheel will move up-and down on the CRT. Now you can put the front 
wheel where it belongs on the car. 
Next you’ll want to put the rear wheel om the car. Enter 


~SELECT NODE RWHEEL Return Key 


The same shaft encoders you used for the front wheel will now move the 
rear wheel. Fut the rear wheel where you want it. 
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Now you’re ready to move the entire car at once. To do this, 
enter 


~SELECT_NODE CAR Return Key 


The two shaft encoders will now move the front wheel, rear wheel, and 
body of the car simultaneously. 


¥ 


To make the car move across the screen, you’ll want to make two 
keyframes. In the first keyframe the car will be at its starting 
position, and in the last keyframe the car will be at its final 
position. 


Turn the shaft encoders to move the cir to its starting position, 
and enter 


»«MAKE_KF 1 Return Key 


This makes the picture on the CRT into a keyframe. During playback, 
this picture will be displayed on video frame number 1 of the scene. 


Now turn the shaft encoders to move the car to its final position, 
and enter 


»«MAKE_KF 100 Return Key- 


This makes the picture into another keyframe. During playback, this 
picture will be displayed om video frame number 100 of the scene. The 
scene you’ve created will be 100 video frames long. 


Now you’1ll want System IV to make the inbetweens for your scene 
and play the scene back. Enter 


«PLAYBACK 


to exit animate mode and enter playback mode. When System IV is ready 
to continue, the lamp on the .PLAYBACK switch will go on and the 
alphanumeric display will indicate that you are in playback mode. 


Next, enter @ 
«FORWARD 


System IV will now take some time to digest the information you’ve 
entered and work out the inhbetweens for your scene. When System IV is 
ready for playback, the lamp on the .FORWARD switch will go on and the 
picture on the CRT will show the car at its starting position. 


To play back your scene, enter 
»-FORWARD 


again. The car will move across the screen from the starting position 
to the final position. It will start slowly, pick up speed in the 
middle, and finish slowly. This is slow fast slow motion. . Later 
you’)1 Learn how to specify other types of motion. 
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You’11 probably want to see your animation again. To do this, 
first enter 
» RESET 
The lamp on the .FORWARD switch will go out. Next, enter 
- FORWARD 


The lamp om the forward switch will go on, and the picture on the CRT 
will show the car at its starting position again. Finally, enter 


«FORWARD 
again. System IV will play back your animation one more time. You can 


play back your scene as many times as you want by repeating the last 
three commands. 


Now read the entire manual. After you have read it, try creating 
some simple animation using System IV. 
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B. SYMBOLISM USED IN THIS MANUAL. 


In this manual we use certain conventions to describe the syntax 
of System IV commands. This section lists these conventions in 
alphabetical order. 


When you see ... It means wan 


‘TA00 Gaat OE Heed fee NH" Gene Cwse BORE OnOe Ente OOOH DEED DEES BEDE SHES BUDE Dene Gene OuOE See Send Cube Same Give Send Sent ENGL SOND SeTD Sout Sens GeRE OnE tet FAH SOeD EeOn GULP OUTS ReED T4OH TOES OEE CoN SOGD iE Hens GEO OoUd EmRE EMIS eue GOHE OtEE BEE Homt Rane OUT GUS Gene Ete UO EOLe ELE HOMt GEVOENtD vane Goat une wOte 


You must enter exactly one of the arguments 
argl,...yargn. Do not enter the braces. 


rm 
=] 
be | 
pia] 
Mm 
ye 


! Example: <.WFM_1} 
{. uF M_2? 
£.WFM_33 
{UF M_4> 


means you must enter either .WFM_1, .WFM_§2, 
oWFM 3, or .WFM_4. 


Te ante cee eure weRe ween come me eee Sere eLee Sete extn Sent tune Ouns Send base BENE ened Gone BILe Sone enE SuSE GuEG GHD S0E SABE SOE DEER EERE SOND OEE GHEE GOLD Out HONE OnOE GONE OLY SIN SOE BOUL HEY tm OTe Hem COLE Bett CoWe GO_S Kune HEE bOte GUD Nua SuLD Oede fede eeeY nes GutY ter Wms pene cuaceeuT ued comy Hier ond 


we we PE oe ~~ oe OO 


You have the option of entering some argument. 
Do not enter the braces. 


Examples NUM 


wef aw He oe OO we 


means you have the option of entering a number. 


(rte wont ume piee SOLE OME PED LUNE FREE UOTE 2608 OEE Cane OME CANE Date Sune LOND SETS OnE SEIS BIE HOLE DaRO SEEN StOe OHO Gene Hehe BEDE OnE SeUD UNDE Sine UES Cane Sees Gen Send OME HOO SE Din Ome SOLE DHE abe bane SrEG SeEE Sere SaLD REFS HINO LONE BORE CURE WING GEE GAS EHUD SEnD LéOE HOTS WanE GHEE OEEE MIRE REGS SEND Ghed co¥e 


You may repeat the preceeding entry. Do not 
enter the ... 


Examples VFI VF2 ... VFi 


means You must enter one or more’ singlé video 
frame numbers, for example 11 23 71 89 101. 


a 


ont mae eece rete anes ones meen eau cate tune Orme beth Ques eons Rene mend enne fees eyes Sete GUE Gene Gere Seey Eane Gene Sete tree wens snus bute Dube Hees Gene UAbE NEG) Sant Hem Hebe wanE HeED SUee wnde Gene qeED net cate HeeH Sued BUbE BOtE MAE bene Sutl ONeE SUG ertb Ont wom pete Gent Gute SEED wine Sete ewe eveTeoeD (wal coun ewe soul 


we HO ee OO we oe we me fee we oe oe ae oe 


' <CR> + You must push the RETURN key. 


+ You must push the RETURN key only if the last 

i item was typed at the keyboard. Do not push the 
i RETURN key if the item was selected hy pressing 
i oa switch. 


‘e008 sunt ween ence once vows enue oAne meen ome eins eens Saen tat ent Grud Sete Eene ene weed Gers aque Seen Kone ene sane sess ound aese eeee une enty e8E GreT Sotd cece peEH Stte HEE Gene mote wud eG eete ote Geer Dest Heet bees Grwe weee Beet ent Seve GoW Gumt Saee peed Ment Leen Bent o1es Mie baLD Sune Sune GunEKAGD enee Som Ousl HeeH 
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When you See aan It means wa. 


{ 3 

t 1 

H KF or KFi i You must enter a single keyframe number. 
| Examples 5 

% 

1 


i means keyframe mumber 5. 


ete eve cane coed Shee ere Aeon sane mime Mane aans wee CALs GHEE Gon OOS HOOD COLD GORY SUED EEO OUTS OND SOLE StF Crm Dine MUNG BELO ET MER CINE SARE HONE AAG NUDE SED EURO DURE OURS CORE HOE SUDO DUE SUED HOOD DEED EU OARS HORE SURE UOED WORD HEY GONE GHDE TENE CUED CORO CURE OE GOre CHE HHO OeHH eRe Sete HORE RHEE CoD Grey cue 


KFS or KFSi 


4 


You must enter one or more keyframe numbers. 
You may use the hyphen ’-’ to enter sequences 
of keyframe numbers. 


Examples ; 
: 1. 3... 7-9. 22 


ae ee oe Oe on oe 


means keyframe numbers 1, 3, 7, 8, 9, amd 12. 


nse tes anne enee enetvers wane Cane Sue Seav Same NeSe SeUE LeLd BODE CWE NERD OME SEy HERD GORD SOE CONE COL REDD CULE CATE DORE SEND SOOT SPE WEED SESE SIDE FOL COE POLE THEO CORE TOFD HG DONE Dine BILE SUED S080 eune LAID OME EOE OIE OFEE SOE SN SOLD ABE Ontt Cine Gene Sane HOE DONE SatE Bend nme cae Utd Qnet doen bate Gite Hath 


1 
> You must enter a-name. The name must be at most 
i fourteen characters long, must begin with a 

i lJetter, and must contain only letters, numbers, 
{ and underscores. (The underscore ’_’ is made 

| hy holding -down SHIFT and pushing the hyphen 

i ’="/). You may not use reserved words as mames. 
i A complete list of reserved words is in section 
i K of ‘this manual. 

: 

3 

H 

4 

, 

H 


Examples: LEFT _ARM is a valid name 
41234 is a valid name 
THE ENCYCLOPEDIA is. invalid (toa long) 
1234 is invalid (begins with number > 
SEMI-CIRCLE is invalid (no hyphens)? 
ALL is invalid (reserved word) 


! NOD or NOM + You must enter a node name. The name may be 

y i either a geometric node name or a section name. 
H 

i Examples: CAR is a valid geometric node name. 
! $1 is a valid section name. 

1. 1 is a valid section name. 


tram rene maab Gene soneesee sone Gres ama seen Send eons ahs Hue cart See Sue etme nae Say PASS Rese Seem Sere HeeD SERS SEES ODD COND HERE O00 eins etee wane eens Hine eee ont nant DiGE HELE CER DID OEE ERE DEE FEE SEG SOLt Gets SOLE FONE SeFe GH00 SORE EERO OLE CRED HONE SHEE HOES DRA HORS GHMO NOLO Sete Oted wteh Guek HOS eet oree 


t 
} NUM or NUM t) 6 6You must enter a number. 


mi 
x 
Fe 
5 
<c 
~ 
ts} 
ae 
an 


noe 
tot ante coewenes enue some sees vine rene eave 080 ones ents Sete anes Sune Cone CN COTO Pant ubt SOLD Ete GoD SOLS GOEE SEE SETS EYUE Gute HOHE cues EONS Uint BOGE BEGt GutS OTD GOES GOES Sens SOE CODE DOne auld OES te DERE SaeE SOTE DEEL EEE SED H>RD ter Gace Ore Hest ninE buRE com Gee ORES RULE SOs HOM Kesneten tune tent exes tose 


H 
PAR or PARI ' You must enter the name of a parameter. 
‘ 


i Examples: .SIZE is 2 geometric parameter. 
t »INTENS is a section parameter. 
I »~RED 1 is a frame parameter. 


te eran ena ees Une eeee OE cone se4n ones Outs ee Sonn eens Sane MENS HELE COLE VUES WENO EaEe Dame end 400 EOE CONS SED BOTT Lewd ommt vere EEE DeRG SHES one tne OOEE Stee Send SUES Gene SHE 2000 SOE SEEE KODD OLE S608 OULD SEDO SOLS COED aro BALE SIRS CODD SETS HOES EEDE GOED OM HEED SOEh tree SOLE Bhat OOD Once Shun Gene Ont dee 
‘ 


ewe me EO mee 


= ow MK oe HO we BR we EE oe MO oe HO ae KO ee KE ee OO 


—2 wa 


we Owe HK oe 


- —- 


wt we OO ae 


When you see ... 


(esse cove neat mses tas ote phen tame ees ears one Hes bene Bene Hane Seve Bane Gand Stes SEE Seed Ges Bret HESS EtES Gens SHED Cte) DUNE out GLEE EEE EEEE Sete Exe Cape SEED HOY Lens Cees SNE TIRE GuGe Ones CYAN GUE SED EOUD ERLE DEED ERE Hate GeED EEE CaE EtEE HELE BED DUE Fiat Etmt Stes OOFD BOtD SOE Hem SECORECE Stat MED Gree Cony 


PARAMS 


or PARAMSi 


= PF we KY me 


78 we = ew He be 
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It m@ans awa 


You must enter a list of one or more parameters. 
The list may include any combination of 


a. Frame parameters 


b. Section parameters or geometric parameters, 
preceeded by a mode name. The syntax is 


NOD FAR1 FAR2 ... FPARG 


c. Parameter group names, except where 
noted in the discussion of a command 


You can use parentheses and the reserved word 
‘ALL’. Section 4.5 of this manual discusses 
parameter lists. 


Examples: 


eRED 1 . BLUE 1 
means frome parameters .RED_1 and . BLUE 1 


$1 .SIZE .INTENS 
means section 1’s, .SIZE and  .INTENS. 


SAN .SIZE .INTENS 
means the node SAM’s .SIZE and .INTENS. 


MYGROUP 
neans the parameter group MYGROUP. 


$1 ALL SAM ALL 
means all of section 1’s pdrameters and 
all of the node SAM’s parameters. 


ALL 
means all parameters 


S1 .SIZE .ROTATE .RED_1 GROUP1 

means section 1’s .SIZE and .ROTATE parameters, 
the frame porameter .RED_1, and the parameter 
group GROUP. 


($1 S2 CAR .SIZE> 
means section 1’s .SIZE parameter, section 2's 
«SIZE parameter, and CAR‘’s .SIZE parameter. 


eas ove secs ame Sows ene anes cone see GUNG snes Sete Cone Cone HeED SERS Gow Gane Hebe Sete Hess SONS Guns Hane Eeee Ones Outre CUO Die BEND PUES GENE Gate Geet CLUE Hunt Bute ICE yest DEED cane Sout ated Goad bets aged Bed Sate Gass Goa Gene bees Gace tees Gene Gee Gsab Mens CUED GhEL EEMD eELE eHTE EEtE Gree Sere Gaeecees mniTluneL eat cute 
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When you see ... It means wae 


furs cree enot vote Gene seta poet Owes Yeee G1ES Srnt Gane mote GEES Race OWES Re=s GEES SemD Ot0s Stne GOLD SENS SeES SUES Gone OUND Sen ovat Stes SHED CEI SOLD Gene SEES Send Dene Béas SERS SapE SeDG GeES Ente BEND Gens Gees HOLE DMD SEND BENE Ente Seen Set Quad Seub SaLD EELS COLE PLOE BORD SWOT SOTO GORt SuUD OED LED BENE EEEE GINO HERD Come BHD 


i You must enter o scene name. You may use either 
} a permanent scene name (A,B,C,D,E,F,GyH,I,J) or 
! an alternate scene name. 


t Exampless A-is a permanent scene mame. 
H WALK_CYCLE is an alternate scene name. 


(nte meee ones anny vase sese sees cues ene Bene Sete Rend Gute Sate SEED SHLD Guy Gene Gund S2ey SeUD Owte werd SUES GeED DEED SUEY CeND Sune Sane CERT GOED Gent EEE GWET OpEE SUSd Seee Se=d eaEE SEED SOLD Soty SED coee DIES ube GIES Sete SUD UtdD GuEE Sent Guu CULT BEGG OWY onve URE GomD Oube Geer Gta benT GERD Sebn UEEEEID GUND Ctte Ome SHEE 


SEC or SECi ! You must enter a section mame. You may use 
either a permanent’ section name, an alternate 
name, or simply the number of the section. 


Examples Si is a permanent section name. 
LEFT ARM is an alternate section name. 
1. means the same thing as St. 


ens e000 amt Oeee SURE RES Mine ONE Ome tone Gene ERE COE Ome HDG CORE oame CONS Cen Cane SADE Hue CODE SESE CURE OBE COED HWS Lane TENG SOLS GUND SEES DONE GONE OUDE OHEE SED GADD SONS GREG SE08 DERE DONE Outs SEE TANG OOS une SHE CORE 4OmN CUED HEEE HELE ONE Hane SOLD HIDE KITE CELE GEE ORG BORE sane eoEe ComE cOE CiNO Lenn SHEt Hoes 


1 3 

t VF or VFi { You must enter a single video frame mumber. 

' 1 

t 8 

! i Examples 23 

H H 

} H means video frame number 23. 

i? (AO ee Gee EEN Ree em RAO SEES Meet Oe bine CORE Ome Game Here Cae fete eee eft Hie femD Cerd See Cid FEE h Sted Gere cee tame banh oune sank tieb bere omee OF enh a. Cert cnet ered cunt core Oote SIO CONE Subd Cote SOND rORs Oimd SEED care Sone ‘ovd wee oene eens cone cone name eens emee 
{ VFS or VFSi You must enter one or more video frame numbers. 


H 
! You may use the hyphen ‘-’ to enter sequences of 
! video frame numbers. 

Examples 


1 21 31-41 61 


means video frame numbers 1, 21, 31 through 41, 
and 61. 


108 ates cmon omy epee ses aune eens ene Mee one Cate Sent Onte OHSS Gime wae Gene SUES OutD cubS GuED SHEE POE OLR SEPE TUDE IEE GOuT Sens OONP NENG Lane HEED Catt Stu SiO OEE OPE Gene GLEE OiWE FUND URE BUTS BEND HITS OLE Ene CHS SORE Cmte MEL ENED GED RED Cnr tues Opte Shue MND exis Gut Sone GHDT Sard GLETORED OnE SntE EDD Sen 


aw 88 @2 ww 8" oe 
we FP Oe oe we 
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C. STARTING THE DIGITAL HARDWARE 
Apply power to the Eclipse $/130. 
Apply power to the line printer. 
Apply power to the disk drive and wait for the READY light 
to go on. 
Set the data switches on the $/130 as follows: 
U=UP, D=NOT UF 


Switch 012345 
D 


789 10 11 12 13 14 15 
Set To uDdnDDdDOooD no 


6 
it bu us suooopusu 


Toggle the RESET switch on the S$/130. 

Toggle the PR LOAD switch on the $/130. 

FILENAME? will appear on the terminal. 

Strike the RETURN key on the keyboard. 

TATE? will appear on the terminal. 

Enter the date, using nmumbers, on the keyboard as month, day, year. 
For example, May 17, 1989 would be entered as 5 17 89. Strike the 
RETURN hey. 

TIME? will appear on the terminal. 


Enter the time, in 24 hour format, on the keyboard. 1230 pm is entered 
as 13 30. Strike the RETURN key. 


> Will appear on the terminal. 


Type HI on the keyboard and strike the RETURN key. Wait for > to 
appear om the terminal. 


Type SYSTEM4 on the keyboard and strike the RETURN key. 


You are now in System IV. 
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1. SHUTTING OFF THE DIGITAL HARDWARE 


‘Ff you are in System IV, you need tao exit System IV first. Refer to’ 
section E.5 of this manual for instructions on how to do this. 


Jait for > to appear on the terminal. 

fype EYE on the keyboard and strike the RETURN key. 

Jait for MASTER DEVICE RELEASED to appear on the terminal. 
Turn off power on the disk drive. 


Turn off power om the line printer. 
Turn off power on the Eclipse $/130. 


17 
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E. CONTROL STRUCTURE MODE 


In control structure mode you supply System IV with preliminary 
information about the animation you want to create. This information 
applies to all 10 scenes of your animation. 


You begin by telling System IV whether you want to create a new 
animation or retrieve an existing animation. When you create a new 
animation, the only preliminary information required of you iss 


an. How. many sections to divide your artwork into, and 
b. Where to draw the sectioning lines. 


The required preliminary information is minimal because System IV 
has many ‘defaults’. A default is an piece of information that System 
IV assumes unless you supply a different piece of information. 


Often you will want to supply. more than the minimal amount of 
preliminary information. Figure E.2 will guide you through all the 
options. The commands in the figure are explained later in section E. 


When you create a new animation, you will see your artwork 
displayed using the sectioning cameron. The sectioned artwork is 
displayed while sectioning is taking place. 


When you initially start up System IV, you will begin in control 
structure mode. To enter control structure mode from any other mode, 
the command is 


«CONTROL <CR>X 


The lamp on the switch will go on, and ’.CONTROL’ will appear on the 
alphanumeric display. Now you can execute any of the control structure 
mode commands. 


Figure E.1 shows that will appear at the top of the alphanumeric 
display when you enter control mode. The field labeled with N’s 
contains the name of your animation. The fields labeled with X’s 
contain the names of the current waveforms. Initially, all these 
fields are blank. Lines 6 through 23 of the alphanumeric display are 
used to echo your commands. Line 24 is for error messages. Your 
commands will fill up the display from top to bottom. Once the display 
is full, System IV makes room for each new command by clearing the 
oldest line of the display. 


To exit control mode, you select any other mode. 


ANIMATION WAVEFORMS 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN Lo - XXXXXXXXXXXXXXXXXXXXXXX XX XXXX 
2 ~- XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
3 ~ XXXXXXXXXXXXXXXXXXXXXXX XX XXXX 
4 - XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


FIGURE E.1 -- ALPHANUMERIC DISPLAY FOR CONTROL MODE 
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FIGURE E.2 
A RECOMMENDED SEQUENCE FOR BUILDING A NEW CONTROL STRUCTURE 


1. Use the .CREATE command to create a new control structure. 

2. If your sectioning camera is not the default, use ~SEC_CAMERA to 
select the sectioning camera. If you make a mistake, repeat step 2. 

3. Section your artwork using .AUTO_SEC, or else use .NUMBER_SEC 
followed by either .SPECIAL_SEC or .MANUAL_SEC. 

If you make a mistake, repeat step 3 or use .ADJUST_SEC. 

4. If your working space is not 2D, 22 then use .DIMEN to set the 
proper dimension. If you make a mistake, repeat eter 4. 

S. If your video rate is not the default rate, use “VIDEO. RATE to 
set the proper video rate. If you make a mistake, repeat step 5. 

&. If you want to assign alternate names to your sections, use the 
«NAME_SEC command. If you make a mistake, repeat step 6 or use : 
the .RENAME command. 

7. If you want to assign alternate names to your scenes, use the 
»~NAME_ SCENE command. If you--make a mistake, repeat step 7 or use 
the .RENAME command. - 

8. If you want to create a hierarchy of geometric nodes, then use 
the .NODE command. If you make a mistake, repeat step 8 or use 
the .DELETE NODE command. - 

9. If you want to deactivate parameters . to make System IV run faster, 
then use the .DEACT PARAM command. If you make a mistake, repeat 
step 9 or use the .ACT_PARAM command. 

10. If you want to activate parameters that have been deactivated, 
use the .ACT PARAM command. If you activated a parameter by 
mistake, use the .DEACT PARAM command to correct it. 

11. If you want to form parameter groups, use the .GROUP command. If 
you make a mistake, repeat step 11 or use the .DELETE_GROUP command. 

12. If you want to load the function generators with waveforms other 
than the default waveforms, use the .LOAD WEM command. If you make 
a mistake, repeat step 12. 

(06 oeve ence coee 000 vom aun sete sone ease pens ave Sere bees cone Suey Eons OOED GE0E SE00 HeEE nate NEG Gene Same COTE Eats Sete Gems wows ee soe tose eee even weae ents came eats seee omer went wane one ease site ener watt eae O¢EF GOP SttT OneF CONS OOET Pant DORE Hone BEM” BOE SHER ITD HERE Ete owte cote aptebeed sumn euet GoeE ones 


13. If you want to print your control structure, use the .PRINT command. 
14. If you want to save the work you’ve done so far, use the .SAVE 
command. 


wer eee wens res Gees meee Hees ents meee Sane vous Gute onan cane cose eave nee ete S—Re ate Geen SEER BIND Sons eyEH DONN eoEn GORD apm oymt Gem St=Y Dury DbaE Sim DEED Sine ETE Site SOT HELe DED S¢nE Sen OteE LENE een SbIE tet Ese SeED Sets nED Over bane EOE? Susd onee eEtP Sees OnE cote enue EGE ETE Swen PEEROIES cont Deet Sen att 


ome eee aay eune Seed Sone Sens Seee Stet Gane Bene Gane Gene Sess Ste Stee ene SNE HEED Dene Bene Sout OED Cine BCE Sera SugE oem Ste cunG Eted Seve Bpes Send Semy Sone sees Gene Saat EEE bees Seen eon tm Gant Gat SeRE SEER Gene Gene OTEE SeFe DoE Gans Gene RETD Gets Sete Som GAWD ened ETE ReGt Gane ENED DEVO GEETGeNS Hott fuah Deas Gout 


14. If you want to quit for the day, make sure you are in .CONTROL mode 
and enter the «BYE command. 
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E.1 CREATE A NEW ANIMATION 
To create a new animation, enter 
»CREATE NAME <CR> 


where NAME is the mame of the animation you want to create. The name 
can contain a maximum of 29 characters, including letters, numbers, and 
colons. You can use colons if you want your animation to reside ina 
particular directory or on a particular device. System IV does not 
allow you to create an animation with the same name as another 
animation which has already heen saved. Underscores are not permitted 
im the name of your animation, though they are legal in most other 
System IV names. 


The .CREATE command deletes the old working files, if any, and 
creates a new set of working files for your animation. If you save your 
animation later, the animation is saved under the mame you provided in 
the .CREATE command. After System IV executes this command, the rame 
of your animation will appear on the alphanumeric display. 


You can use directories to organize various jobs and to avoid name 
conflicts. If animators Sam and Sue each want to create their own 
animation naméd STARS, they could create their own directories named 
SAM and SUE. Then SAMSSTARS refers to the animation named STARS in 
Sam’s directory, and SUESSTARS refers to the animation named STARS in 
Sue’s directory. The two animations could be completely different. When 
you specify o directory that does not exist in the .CREATE command, 
System IV will create that directory for you. 


You are allowed to give your ‘animation the same name that you 
choose for 2 section, mode, scene, or parameter group, but doing this 
could cause confusion if you try to change one of the identical names 
later. 


Example: .CREATE TOYS <CR> ; 
creates an animation named TOYS in the current directory. 


Examples .CREATE MYSPACE:TOYS <CR> 
creates an animation named TOYS in the directory MYSPACE. 


Example: .CREATE DP4:MYSPACE:TOYS <CR> 
creates an animation named TOYS in the directory MYSPACE 
on device DIP4. 
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E.2 RETRIEVE AN EXISTING ANIMATION 
To retrieve an existing animation, enter 
»GET NAME <CR> 


where NAME is the name of the previously saved animation that you want 
to retrieve. ; 


System IV finds the saved animation and copies it into working 
files. The saved copy remains intact until you enter another .SAVE 
command, regardless of what you do to the working copy. After System 
IV executes the .GET command, the name of the animation will appear on 
the alphanumeric display. 


If you try to retrieve an animation that was saved with an old 
revision of the System IV software, you will: get the error message 


ANIMATION MUST BE UPDATED 


In this case, you need to update the animation so that it is compatible 
with the current revision of the software. The procedure for updating 
animation is in section L of this manual. 


Exomples .GET TOYS <CR> 
retrieves an animation named TOYS from the current directory. 


Example: .GET MYSPACE:TOYS <CR> 
retrieves an animation named TOYS from the directory MYSPACE. 


Examples .GET DP4 MYSPACE: TOYS <CR> 
retrieves an animation named TOYS from the directory MYSPACE 
on device DPA. 
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E.3 RENAME A SYMBOL 


To rename a section, a node, a scene, 4 parameter group, a 
waveform, or your animation, enter 


«RENAME NAME NAME2 <CR> 
where NAMEL is the new name and NAME2 is the old name. 


When you rename a section, a node, a scene, or a parameter group, 
the new name replaces the old name. 


When you rename a waveform, the new waveform name replaces the old 
waveform name in your control structure and on the alphanumeric 
display. System IV will load the new waveform into the function 
generators in place of the old waveform when you exit control mode. 


When you rename your animation, the new name replaces the old name 
in your control structure and on the alphanumeric display. The next 
time you save the animation, System IV will save it under the new nome. 
If the animation was previously saved under the old name, the old copy 
remains intact and two copies of the animation will exist. You can 
retrieve an animation, modify it, and save both the original version 
and the new version. 


Example: .RENAME LEFT_ARM LARM <CR> 
changes the name of a section from LARM to LEFT_ARM. 


Example: «RENAME MYWAVE.WF SIN.WF <CR> 
replaces the SIN waveform with MYWAVE waveform. 


Example: .GET DEMO1 <CR> 
«RENAME DEMO2 NEMOL <CR> 
»~SAVE <CR>K <CR> 
retrieves the animation named DEMOL and snves a second 
copy named DEMO2. 
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E.4 SAVE YOUR WORK 
To save all of the animation you have created so far, enter 
«SAVE <CRF* <CR> 
Your animation will be saved with the name that you gave your 
structure. If you previously saved the same animation, then the new 
copy will replace the old copy. The working copy of your animation 
remains intact, so you can continue animating at the point where you 
were hefore you saved your work. 
E.5 EXIT SYSTEM IV 
To exit System IV and return to the operating system, RIIOS, type 
»BYE <CR> 


from the keyboard. Make sure you do a .SAVE before you do a .BYE if 
you want to save your work. 
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E.6 SELECT THE SECTIONING CAMERA 
To select the camera you will use to section the artwork, enter 


£.CAM_A} 

£.CAM_B} 

{REDD 
»SEC_CAMERA ¢.GREEN} <tr> 

{BLUE} 

£.LUM} 

.CAM_AUX_1} 

£.CAM_ AUX 2} 


The default sectioning camera is .CAM_A. 


Examples .SEC_CAMERA .CAM_B <CR> 
selects camera Bas the sectioning camera. 


E.7 DEFINE THE NUMBER OF SECTIONS 


To define the mumber of sections you want your artwork divided 
into, enter 
»-NUMBER_SEC NUM <CR> 


where NUM is a number fron 1 to 50. 


Examples  J.NUMBER_SEC 6 <CR> 
defines the artwork. as having 6 sections. 


E.8 AUTOMATIC SECTIONING OF ARTWORK 
If you enter 
»AUTO_SEC <CR>K <CR> 


then System [V will determine the number of sections on your kadalith 
and automatically section your artwork. 


You should adjust the video level controls properly before trying 
automatic sectioning. You will find it helpful to invert the video so 
that you can see whether the sectioning lines are correctly drawn after 
this command is executed. 


The sectioned artwork will appear as the picture immediately after 
System IV completes the .AUTO_SEC command. If the section Lines are 
drawn incorrectly, adjust the video level controls or reposition your 
artwork, then try the .AUTO_SEC command again. 


If System IV cannot section your artwork automatically, the error 
message 
CAN’T SECTION ARTWORK 


will appear on the alphanumeric display. In this case, you should 
section your artwork manually (see »~MANUAL SEC command). 
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E.9 MANUAL SECTIONING GF ARTWORK 
If you enter 
»MANUAL_SEC <CR>* 


you can manually section your artwork. You will be adjusting the 
sections’ lengths in order of section numbers. 


When you use manual sectioning, you should invert the video soa 
that you can see all the sectioning lines. 


The procedure for 4 sections is described here. This procedure 
easily extends to any mumber of sections. First, enter 


eMANUAL _SEC <CR>X 


Your artwork will appear as 2 sections in the picture. Section 1 will 
have minimum length and everything else will be in section 2. Use the 
leftmost shaft encoder to adjust the length of section 1. When section 
1 is of the desired length, type <CR>. Your artwork will appear as 3 
sections. Section 1 will have the length you gave it, section 2 will 
have minimum length and everything else will he in section 3. Use.the 
leftmost shaft encoder to adjust the length of section 2. What you add 
to or subtract from section 2 will be subtracted from or added to 
section 3. When section 2 is of the desired length, type <CR>. Your 
artwork will appear as 4 sections. Sections 1 and 2 will have the 
lengths you gave them, section 3 will have minimum length and 
everything else will be in section 4. What you add to or subtract from 
section 3 will he subtracted from or added to section 4. When section 
3 is of the desired length, type <CRY again. Sectioning is now 
complete. 


While you are sectioning your artwork marually, the alphanumeric 
display shows the length of the current section. You will see 


SECTION# NN LENGTH IS CLL 


The field labeled ‘’NN’ shows the number of the current section. The 
field labeled ‘LLL’ shows the length of that section. 


If you made a mistake on a section’s length, you can adjust that 
section’s length with the .ANJUST_SEC command. 
E.10 SFECIAL SECTIONING OF ARTWORK 
If you enter 
»-SFECTIAL_SEC <CR>%* <CR> 
then System IV will divide your artwork into sections of equal length. 


The mumber of sections will be the numher you specified in the 
»NUMBER_SEC command. 
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E.11 ADJUSTING A SECTION’S LENGTH 


If you sectioned your artwork and one or two sections are the 
wrong length, you can adjust those sections’ Lengths with the 
ADJUST SEC command. Enter 


»ABJUST_SEC <CR>X 


When you adjust sections’ lengths, you should invert the video so 
that you can see the sectioning Lines. 


You are now ready to adjust the length of section 1. Use the 
leftmost shaft encoder to adjust the length of the section. What you 
add to or subtract from the section will be subtracted from or added to 
the section immediately following it. If (or when?) section 1’s length 
is correct, type <CR> and you will then be able to adjust the length of 
section 2, and so on. After adjusting the next-to-last section, and 
thereby also the last section at the same time, typing <CR> again will 
wrap around to allow you to adjust section 1 again. Alternatively, you 
can type 


SEC <CR> 
to jump immediately to particular section to adjust its length. 


While you are adjusting sections’ lengths, the alphanumeric 
display shows length of the current section. You will see 


SECT ION# NN LENGTH IS LLL . 


The field laheled ’NN’ shows the number of the current section. The 
field labeled ‘LLL’ shows the length of that section. 


When all sections are of the desired length, enter 
«ADJUST _SEC <CR>x 


to terminate the .ANJUST_SEC command. 
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E.12 WORKING SPACE 


When you create animation with System IV you are working with two 
spaces: the space your artwork. is in, and the space the picture you see 
on the CRT is in. Each of these spaces can he 20 or 30. You control 
the space you are in with the .DIMEN command. Enter 


~UIMEN {203 {203 <CR> 
{3D} {3D} 


where the first dimension defines the artwork space and the second 
defines the picture space. 


There are four valid combinations of spaces. Certain parameters 
are inactive in certain combinations of spaces. 


The first combination of spnces is 20 artwork, 20 picture. The 
inactive parameters ares 


»CENTER_Z wINCLNT .SEL_DEPTH_FG 
. COMPAS wMASK1 RADIUS .SKEW_XZ 
UEPTH »PERSPT SKEW ZX 
-DEPTH_FG_AMP =. PROPRT_Z » TRNSLT_Z 


The second combindtion of spaces is 20 artwork, 3D picture. The 
inactive parameters ares 


«DEPTH 
«DEPTH _FG_AMF 
«SEL. DEPTH _FG 


The third combination of spaces is 3D artwork, 20 picture. The 
inactive parameters are: 


»MASK1 RADIUS 
» PERSPT 


The fourth combination of spaces is 32 artwork, 3I picture. No 
parameters are inactive. 


The default working space is 3D artwork, 30 picture. 


Example: .UIMEN 20 3D <CR> 
defines the working space as 20) artwork, 30 picture. 
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E.13 NAME SECTIONS 


Artwork sections have permanent mames $1, $2,...,850. System IV 
allows you to assign alternate, meaningful names to the sections. To 
assign alternate mames to one or more sections, enter 


«NAME_SEC NAME1 SEC1 ... NAMEL SECi <CR> 


where each SECi is a permanent section name or section number and each 
NAME is an alternate section name. A section can have only one 


alternate name. Once an alternate name is assigned, you can charge it 
with the .RENAME command. 


Example: .NAME_SEC SAM $10 SUE S3 <CR> 
assigns the name SAM to section 10 and SUE to section 3. 


E.14 NAME SCENES 


Scenes have permanent names A,B,C,D,E,F,G,H,I,J. System IV allows 
you to assign alternate, meaningful names to scenes. To assign alternate 
names to one or more scenes, enter 


-NAME_SCENE NAME1 SCE1 ... NAME SCE <CR> 


where ench SCEi is a permanent scene name -.and each NAME is an alternate 
scene name. A scene can have only one alternate scene name. Once an 
alternate name is assigned, you can change it with the .RENAME command. 


Example: .NAME_SCENE WALK A RUN B <CR> 
assigns the name WALK to scene A and the name RUN to scene B. 
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E.15 INCLUDING NOTES WITH YOUR ANIMATION 


You can include notes with your animation to explain important 
points about it. Your notes might describe such things as the 
functions that various parameters perform or the proper settings for 
analog controls. 


When you print out your control structure, the notes appear at the 
end of the printout. When you save your animation, the notes are saved 
along with it. 

To include notes with your animation, enter 


eNOTE <CR>* 


The lamp on that switch will go on, and System IV will wait for your 
notes. 


Now, enter as many lines of text ns you wish by typing at the 
keyboard and by pushing switches. After each line, push the RETURN 
Ley « 

After you enter the last line and push RETURN, enter 

»~NOTE <CR>X 


again. The lamp on that switch will go out. Your notes will be 
appended onto any notes that you have previously entered. 
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E.16 CREATE NODES 


To create nodes above the sections and other nodes you use the 
«NODE command. The syntax of this command is 


w.NODE NAME NOD ... NODA <CR> 


where NAME is the name of the node that -is to he inserted above the 
nodes NOD ... NOD. The nodes created with the .NODE command contain 
only geometric parameters. The following sequence of commands creates 
a hierarchy containing 6 nodes: 


.NUMBER_SEC 3 <CR> 
~SPECIAL_SEC <CR>® <CR> 
NODE SAM S1 S2 <CR> 
-NODE SUE SAM S3 <CR> 
.NODE KIM SUE <CR> 


The hierarchy looks like this: 


nee cane anes seve cove anne eons 


oO U2 
oe 
2 
ha -- BO 
oO wo 
Gl we Of we me wn me Be 


The nodes $1,52,S3 were created with the .NUMBER_SEC command. 
These three nodes are used to manipulate the 3 sections individually. 
The node SAM is used to manipulate section 1 and settion 2 together. 
SUE and KIM manipulate all three sections together. 


The node KIM is sometimes called a root. A figure like this 
hierarchy is called a tree. (Turn it upside down, and it resembles a 
tree.) The lines connecting the nodes are called branches. fA tree has 
one root and zero or more additional nodes. Many branches can Leave a 
node but only one branch can enter a node. A collection of one or more 
trees is called a forest. A hierarchy is nothing more than a forest. 


Suppose you created a control structure and it contains the 
hierarchy shown above. You animated a few scenes and (8 hours later) 
you discovered you really need another node, say you need it above $3. 
What do you do? 
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You get back into control structure mode, and enter 
«NODE JOE S3 <CR> : 


Your animation will not be destroyed. The hierarchy now looks like 
thiss ' 


KIM 
! 
SUE 
H 
SAM JOE 
t ! i 
$i §2 $3 
H H ! 
$1 $2 $3 


E.17 DELETE. NODES 


If you created nodes and never used them to produce animation you 
can delete them. To delete nodes, enter 


~-DELETE NODE NODL ... NODG <CR> 


where NODL ... NODi are the names of the nodes to be deleted. You can 
only delete nodes created with the .NODE command. If you delete a -node 
that was used to create animation, the animation will change. 


When you delete a node, System IV removes that node’s parameters 
from your parameter groups. ‘ 


Examples .DELETE_NOLE SAM SUE <CR> 
deletes the nodes named SAM and SUE. 
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E.18 DEACTIVATE PARAMETERS 


System IV allows you to deactivate parameters that you will not 


use to produce animation. 
IV run more efficiently. 


Qa 


To deactivate a list of parameters you choose, enter 
»DEACT PARAM PARAMS <CR> 


where PARAMS is the list of parameters. The list may 
contain frame parameters,—section. parameters, geometric 
parameters, and ‘ALL’ specifiers, but it may not contain 
parameter group names. 


You-can deactivate many of the less frequently used 
parameters with a special command. To do this, enter 


»TEACT_ PARAM- <CR># <CR> 


Deactivating unused parameters makes System 
There are two ways to deactivate parameters: 


+ 


(In other words, if you press the .DEACT PARAM switch, you 


must press RETURN once. If you enter .DEACT_ PARAM from 
the keyboard, you must press RETURN twice.) Section M of 


this manual lists the parameters that will he deactivated. 


If you try to deactivate parameters and some of those parameters 
are already inactive, System IV will ignore them and will deactivate 
only the active ones. 


When you deactivate parameters, System IV removes those parameters 


from your parameter groups. 


Remember that System IV may automatically deactivate some 
parameters depending on the dimensions of your working space (see 
-DIMEN command). For example, if your working space is 2D artwork, 2D 
picture, then all .TRNSLT_Z parameters will be inactive whether or not 
you deactivate them yourself. / 


Examples 


Examples 


Examples 


Examples: 


«-DEACT PARAM Si .INTENS SAM .SIZE .RED_1 <CR> 
deactivates section 1’s .INTENS parameter, the node SAM’s 
«SIZE parameter, and the frame parameter uvRED_1. 


~NEACT_ PARAM ALL <CR> 
deactivates all parameters so that yo can activate only 
those you plan to use. 


wLEACT_PARAM S2 ALL <CR> 
deactivates all of section 2’s parameters so that you can 
activate only those you plan to use. 


«DEACT_ PARAM (S1-S3 SAM) .SIZE) <CR> 

deactivates the .SIZE parameters for section 1, section 2, 
section 3, and the node SAM. This command is. equivalent to 
~DEACT_PARAM $1 .SIZE S2 .SIZE S3 .SIZE SAM .SIZE <CR> 
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E.19 ACTIVATE PARAMETERS 


If you deactivated pnrameters, you can reactivate them. To 
activate a list of chosen parameters, enter 


»ACT_PARAM PARAMS <CR> 


where PARAMS is the list of parameters. The list may contain frame 
parameters, section parameters, geometric parameters, and ‘ALL’ 
specifiers, but it may not contain parameter group names. 


If you try to activate parameters and some of those parameters 
are already active, System IV will ignore them and will activate 
only the inactive ones. 


Remember that System IV may automatically deactivate some 
parameters depending on the dimensions of your working space (see 
. DIMEN command). For example, if your working space is 2I artwork, 2D 
picture, then all .TRNSLT_Z parameters will be inactive even if you 


activate 


Examples 


Examples 


Examples 


Examples 


them explicitly. 


-ACT_PARAM $1 .INTENS SAM .SIZE .RER_1 <CR> 
activates section 1’s .INTENS parameter, the node SAM’s 
-SIZE parameter, and the frame parameter .RED_1. 


~ACT_PARAM ALL. <CR> 
activates all parameters. 


~ACT_PARAM S2 ALL <CR> 
netivates all of section 2’s parameters. 


eACT_PARAM (S91 S2>( .TRNSLT_X .TRNSLT_Y) <CR> 

activates section 1’s .TRNSLT_X and .TRNSLT_Y parameters and 
section 2’s .TRNSLT_X and .TRNSLT_Y parameters. This command 
is equivalent to 

«~ACT_PARAM S1 .TRNSLT_X .TRNSLT_Y $2 .TRNSLT_X .TRNSLT_Y <CR> 
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E.20 DEFINE €& PARAMETER GROUP 


System IV allows you to refer to a collection of parameters as a 
group. The parameter group name is like an abbreviation. You can enter 
only the group name rather than the entire list of parameters in the 
group. To create a group, enter 


»~GROUP NAME PARAMS <CR> 


where NAME is the mame of the parameter group you are creating and 
FARAMS is the list of parameters that make up the group. The list may 
contain frame parameters, section parameters, geometric parameters, and 
‘ALL’ specifiers, but it may not contain other parameter group names. 


Examples .GROUP COLORS .RED_1 .GREEN_1 .BLUE_1 <CR> 
creates a parameter group named COLORS that contains the 
background color parameters .RED_1, .GREEN_1, and .BLUE_1. 


Example: .GROUP ACTIVE ALL <CR> 
creates a parameter group named ACTIVE that contains all 
the active parameters. 


Examples .GROUP MYGROUP Si ALL S2 .SIZE <CR> 
creates a parameter group named MYGROUP that contains all 
of section 1’s active parameters, plus section 2’s .SIZE. 


Example: .GROUP SIZES ($1-S4).SIZE <CR> , 
creates a parameter group mamed SIZES that contains the .SIZE 
parameters for sections 1, 2, 3, and 4. This command is 
equivalent to 
-GROUP SIZES S1 .SIZE S2 .SIZE $3 .SIZE $4 .SIZE <CR> 


E.21 DELETE PARAMETER GROUPS 


If you created parameter groups by mistake you can delete them. To 
delete parameter groups, enter 


-DELETE_GROUP NAME1 ... NAMEA <CR> 
where NAME1 ... NAME are the names of the groups to be deleted. 


Examples DELETE GROUP SIZES COLORS <CR> 
deletes the parameter groups named SIZES and COLORS. 
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E.22 PRINT INFORMATION ABOUT A CONTROL STRUCTURE 


System IV can print your control structure on the line printer. At 
your option, the printout will include either a list of the active 
parameters or a list of the inactive parameters. To see your control 
structure, enter 


»~PRINT <.DEACT_PARAM} <CR> 
Ct.ACT_ PARAM? 


If you choose to print the inactive parameters, the printout will 
include a list of all the parameters you have explicitly deactivated, 
but it will not include any parameters that System IV has deactivated 
automatically due to the dimensions of the working space (see .TDIMEN 
command). 


If you choose to print the active parameters, System IV will take 
the dimensions of the working space into account in determining which 
parameters are active. The parameters listed in the printout will be 
those that you can actually use to crente animation. 


If you enter the command 
«PRINT <CR>% <CR> 


then System IV will print the inactive parameters by default. If you 
push the .PRINT switch, you must push RETURN once. If you enter «PRINT 
from the keyboard, you must push RETURN twice. 


Examples «PRINT .ACT_PARAM <CR> 
prints the control structure, including the active parameters. 


Examples .PRINT .DEACT_ PARAM <CR> 
prints the control structure, including the inactive parameters. 
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E.23 SELECTING A VIDEO RATE TO WORK WITH 


A PAL System IV has the ability to update video frames at the 
rates shown in the table below. 


Lines/Frame Frames/Second 
1125 25 
1125 50 
625 25 
625 50 


The default video rate for a PAL System IV is 1125 lines/frame at 25 
frames/sec. To change this, enter 


«VIDEO RATE LPF FPS <CR> 


where LPF is the number of lines per frame you want to see and FPS is 
the mumber of frames per second you want to see. 


Examples .VIDEO-RATE 1125 50 <CR> 
selects a PAL video rate of 1125 lines7frame at SO frames/sec. 


An NTSC System IV has the ability to update video frames at the 
rates shown in the table helow. 


Lines/Frame Framnes/Second 
945 30 
945 40 
S25 30 
325 : 60 
1179 24 
1179 48 
635 24 
655 48 


The default video rate for an NTSC System IV is 945 lines/frame at 30 
frames/sec. To change this, enter 


»VIDEO_RATE LPF FPS <CR> 


where LFF is the number of lines per frame you want to see and FPS is 
the number of frames per second you want to see. 


Examples .VIDEO RATE 1179 24 <CR> 
selects an NTSC videq rate of 1179 lines/frame at 24 
frames /sec. 
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£.24 SELECTING WAVEFORMS TO LOAD INTO THE FUNCTION GENERATORS 


System IV allows you to load your own waveforms into the function 
generators. To do this, enter 


»~LOAD_WFM NAME1 NUM ... NAME NUMi <CR> 


where each NAME is the name of an existing waveform file and each NUMi 
is a waveform number 1,2,3 or 4. The waveform file mames can contain a 
maximum of 29 characters, including letters, numbers, and colons. You 
can use colons to indicate that the waveform file resides ina 
particular directory or on a particular device. 


After System IV executes the .LOAD_WFM command, the waveform names 
on the alphanumeric display will be updated. 


By default, System IV loads the waveform files named SIN.WF, 
RAMP.WF, SQUARE.WF, and TRIANGLE.WF from the current directory. 


To reload the current waveforms into the function generators, 
enter 


-LOAD_WFM <CR> 


This command is useful in the event of pdwer failures, etc. 


Example: LOAD WFM MYWAVE.WF 3 <CR> 
loads the waveform file named MYWAVE.WF from the current 
directory into the function generators. The waveform will 
be the waveform mumber 3. 


Examples LOAD WFM MYSPACE SMYWAVE .WF 1 <CR> 
loads the waveform file named MYWAVE.WF from directory 
MYSPACE into the function generators. The waveform will be 
waveform number 1. 


Examples .«LOAD_LWFM DP4:sMYSPACEsMYWAVE.WF 2 <CR> 
loads the waveform file named MYWAVE.WF fro directory 
MYSPACE on device DP4 into the function generators. The 
waveform will be waveform number 2. 
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E.25 CREATE A COMMAND FILE 


You can store System IV commands in a disk file so that you can 
call up the commands later by entering the file name. To create a 
command file, first enter 


~COMMAND FILE <OR>k 


You are now in command file mode and System IV is waiting for you 
to name your command file. Enter 


NAME <CR> 


where NAME is the name of the command file. The name can contain a 
maximum of 29 characters, including letters, numbers, a period, and. 
colons. You use colons if you want your command file to reside in a 
particular directory or on on particular device. 


Now System IV is waiting for you to enter the commands that will 
go into the file. You can enter commands by typing at the keyboard, 
pushing switches, and turming shaft encoders. 


When you are finished entering commands, enter 
~COMMAND FILE <CR>x 


again to exit command file mode. Your command file is now stored on 
the disk. 


‘You can insert shaft encodet ‘clicks’ into a command file by 
turning an encoder, but you will not know exactly how many ‘clicks’ 
have been inserted. To insert a particular number of ‘clicks’ into 
your file, you can use special characters on the keyboard to emulate 
the shaft encoders. Each special character is equivalent to 1 shaft 
encoder ‘click’. These characters and their effects ares: 


CHARACTER SHAFT ENCORER DIRECTION 
SHIFT-1 (1!) 1 counterclockwise 
SHIFT-2 (@) 1 clockwise 
SHIFT-3 (#) 2 counterclockwise 
SHIFT~4 ($) 2 clockwise 
SHIFT-5S ¢%) 3 counterclockwise 
SHIFT-7 (A) 3 clockwise 
SHIFT-6 (&) 4 . counterclockwise 
SHIFT-8 (x) 4 clockwise 


You can also make command files with a text editor if you exit 
System IV. When you make a command file using an editor, a single 
carriage return will he treated as a space or comma by System IV. Two 
consecutive carriage returns will be treated as a-single carriage 
return by System IV. This allows you to break up the command stream 
into lines of acceptable length without inserting bogus carriage 
returns for that purpose. 


Instructions for calling up command files are in section A.é. 


Examples 


Examples 


Examples 
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-COMMAND FILE <CR>% 

AMPS.CF <CR> 

-SET_VALUE $1 .AMP_1 .AMP_2 .AMP_3 2047 <CR> 
~SET_VALUE Si .AMP_4 .AMP_S .AMP_6& 2047 <CR> 


~COMMAND FILE <CR>% 


creates a command file named AMPS.CF which sets all 
section 1’s function generator amplitudes at 2047. 


-COMMAND_FILE <CR>* 
SHOW.CF <CR> 

«GET VZAPIPE <CR> 
»PLAYBACK <CR>*k 

1 B <CR> 

«FORWARD <CR>* 
«FORWARD <CR>*® 
«RESET <CR>X 

3 2 <CR> 

«FORWARD <CR>Xk 
»FORWARD <CR>* 
~COMMAND FILE <CR>x% 


creates a command file named SHOW.CF which will be 
used in control mode. The commands get an animation 
named VZAPIPE and plays back scene B twice, once at 
full speed and once at half speed. This command file 
could be used give a System IV demonstration. 


» COMMAND “FILE <CR>X 
START.CF <CR> 

»CREATE XXX <CR> 
«NUMBER SEC 1 <CR> 
~SPECIAL SEC <CR>X <CR> 
«ANIMATE <CR>X 

«MAKE _KF 1 <CR> 
«COMMAND FILE <CR>k 


creates a command file named START.CF that builds a 
i-section control structure, compiles it, and saves 
the initial picture as a keyframe. 


PAGE 39 
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E.26 THE CONTROL STRUCTURE COMPILER 


System IV uses the information you give in control structure mode 
to optimize itself for your job. The control structure compiler 
optimizes System IV as you exit control mode. The compiler requires 
some time to do its work. 


System IV compiles your control structure if it is new or if you 
have made any important changes to it since the last time it was 
compiled. Executing any of the following commands will cause your 
control structure to be recompiled: 


~ 


«ACT PARAM -DELETE_NODE »NUMBER_SEC 
«ADJUST _SEC « DIMEN uw SPECIAL SEC 
«AUTO_SEC » MANUAL SEC «VIDEO RATE 


- DEACT_PARAM «NODE 


You can change your control structure in the middle of a job. The 
complexity of your control structure is limited mainly by the amount of 
memory available to System IV. “ 


When you change your control structure in the middle of a Jjob, 
System IV preserves as much of your animation as possible. Before you 
change your control structure, you might find it helpful to save the 
old version. Doing this makes it easier to return to your old control 
structure if the new version turns out to he too ambitious. 


The amount of time required to compile or recompile your control 
structure depends mainly on the complexity of. your control structure 
and on the number of keyframes you have made so far. 
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F. ANIMATE MODE 
In animate mode you will be 


a. Creating/modifying pictures by adjusting parameters’ values. 

b. Creating/modifying scenes by making pictures into keyframes 
and deleting unwanted keyframes. 

c. Flipping through scenes to make sure the keyframes are. correct. 

d. Instructing System IV on how to create your inhetweens. 


What is a picture? A picture is the image you see on the CRT. A 
picture might be a copy of a keyframe or it might he an image you 
created by adjusting parameter values. Pictures are temporary. Only 
one can exist at any given time. You can save a picture by making it 
into keyframes in scenes. The keyframes will exist for the duration of 
your working session unless you delete them. You can recall a 
heyframe. This makes the keyframe into the picture. When you vary the 
porameters in the picture you do not vary the parameters in the 
keyframe. 


You can think of a reel of exposed movie film as being a scene. 
Every-frame on the film is a keyframe (there are no inbetweens on 
film). You can project any frame onto ao screen. What you see on the 
screen is the picture. If you tilt or bend the screen (’ad just’ 
parameters ) you modify the picture but not. the frame of film. 


To enter animate mode, enter 
eANIMATE <CR>X 


The lamp on that switch will go on. The picture seen will he the last 
picture displayed (the last picture the animator composed or the last 
picture shown if animate mode is being entered from playback mode). 


Figure F.1 shows what Will appear on the alphnrumeric display when 
animate mode is entered. Lines 1 through 5 contain information about 
the ten scenes. The permanent scene nmames are A,B,C,D,E,F,G,H,J,J. 

The fields labeled ’XXXXXXXXXXXXXX’ contain the alternate scene names. 
For each scene, the field labeled ‘YYYY’ contains the number of 
kLeyframes, and the field labeled ’ZZZZ’ cortains the last video frame 
used. The currently active scene blinks on the display. 


Line 7 contains the currently active node in the field labeled 
“NNNNNNNNNNNNNN’. «If the picture came froma keyframe, line 7 also 
contains the keyframe number and scene the picture came from, The 
field labeled ’X’ contains the scene, the field labeled “¥YYY! contains 
the keyframe number, and the field labeled ’ZZZZ’ contains the video 
frame number of the keyframe. 


Up to four parameters can be attached to shaft encoders at one 
time. Lines 9 and 10 contain the names: of the parameters in the fields 
labeled ‘PPPPPPPPPPPPPP’ and the values of the parameters in the fields 
labeled ‘VYUVVUUV‘!. The names and values appear on the alphanumeric 
display in the same order as the shaft encoders on the control panel. 
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When you enter animate mode, the currently active scene will he 
the last scene used in playback or animate mode (Centered and exited 
previously). The currently active node will be the last node used in 
animate mode or while adjusting colors in playback mode. The parameter 
names displayed will he those of the last parameters attached to the 
shaft encoders. The parameter values displayed will be the values of 
those parameters in the current picture. 


Lines 12 through 23 of the alphanumeric display will be used for 
command lines. Line 24 will be used for error messages. 


To exit animate mode, you select any other mode. 


XXXXXXXXXXXXXX A YYYY KFS ZZZZ VFS 
XXXX XX XXXXXXXX B YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX C YYYY KFS ZZZZ VFS 
XXXX XXXXXXXXXX D YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX E YYYY KFS ZZZZ VFS 


XXXXXXXXXXXXXX F YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX G YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX H YYYY KFS “ZZZZ VFS 
XXXXXXXXXXXXXX I YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX JI YYYY KFS ZZZZ VFS 


NODE IS NNNNNNNNNNNNNN PICTURE FROM SCENE X, KF YYYY, VF 2ZZZ 


PPPPPPPPPPPPPP = PPPPPPPPPPPPPP PPPPPPPPPPPPPP PPFPPPPPPPPPPP 
vyuvyyy vyuuuy yyy vyyyyy 


FIGURE F.% ~~ ALPHANUMERIC DISPLAY FOR ANIMATE MOLE 
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Fei SELECTING & SCENE TO WORK WITH 


In animate mode there is a scene which is called the current 
scene. The current scene is the one you will insert keyftames into, 
delete keyframes from, and make pictures from. 


To make a scene the current scene, enter 
»~SELECT_SCENE SCE <CR> 


where SCE is the namé of the scene you want to be the current scene. 
The information-for that scene will blink om the alphanumeric display. 


You can also change the current scene by entering 
»~SELECT_SCENE <CR> 


This command makes the next scena-the current scene. For example, if 
scene A is the current scene, then scene B becomes the new current 
scene. If scene J is the current scene, then scene A becomes the new 
current scene. 


Examples .SELECT_SCENE B <CR> 
selects scene B as the current animate scene. 


‘F.2 SELECT A NODE TO WORK WITH 


When you adjust parameters values in animate mode you are usually 
adjusting values in the currently active node. To make a node the 
currently active node, enter 


»SELECT NODE NOD. <CR> 


where NOD is the name of the node you want,to be the current node. 
This mame will be displayed on the line 7 of the alphanumeric display. 
The parameter values displayed on the alphanumeric CRT will be the 
values for this node and the parameters attached to the shaft encoders 
will be the parameters for this node. 


There are four switches that you can use to traverse your forest of 
trees. They should be used in conjunction with the computer printout of 
your hierarchy. The switches are labeled: 


«UP . DOWN «LEFT «RIGHT 


Each time you push .UF, the new current node will be the parent of 
the current node. 


Each time you push . DOWN, the new current node ‘will be the 
leftmost child of the current node, as shown on your computer printout. 


Each time you push ~LEFT, the new current node will be the node: 
immediately ta the left of your current node. 
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Each time you push .RIGHT, the new current node will be the node 
immediately to the right of your current node. 


If you push any of these switches when you are at the limit of the 
range of that switch, nothing will happen. 


You may also enter the .UP, .DOWN, .LEFT, and «RIGHT commands from 
the keyboard if you push the RETURN key after each command. 


Examples Suppose your hierarchy looks likes 


KIM 
; 
i 
SUE 
' 
t 4 
SAM JOE 
' H 
' ! } 
$1 $2 $3 ‘ 
H ' i 
81 $2 $3 


Suppose the current node is $2 and you want to make JOE the current 
node. There are .many ways to do this. One way is to enter 


»SELECT_NODE JOE <CR> 
Another way, Starting from node $2, is to push 


«RIGHT (This makes S3 the current node. ) 
wUP’ (This makes JOE the current node. ) 


. 


F.3. SELECT A KEYFRAME TO WORK WITH 


You can make any keyframe in the current scene into the picture. 
To make a keyframe into the picture, enter 


«FETCH KF KF <CR> 
where KF is the keyframe number in the current scene. 
A new picture will appear on the CRT. Line 7 of the alphanumeric 
display will be updated. The parameter values on line 10 will be 


updated to reflect the values for the picture. 


Examples .FETCH_KF 5 <CR> 
fetches keyframe number 5S and makes it into the picture. 
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F.4 MAKE THE PICTURE INTO A KEYFRAME 


You can make. the picture into a keyframe or several keyframes in 
the current scene. You do this by specifying which video frames the 
picture should be copied to. Enter 


«MAKE KF VF1 2... VFI <CR> 


where each VFi is a video frame. number. The information for the 
current scene will be updated on the alphanumeric display. 


You can use the .MAKE_KF command either to make.a new keyframe or 
to copy over a keyframe that you have already made. If you are copying 
the picture over an existing keyframe and the existing keyframe 
contains information on how to make inbetweens,; the information on how 
to make inhbetweens will not be changed. 


NOTE!! The above discussion does not apply if you are in animate 
flip. In flip mode, the .MAKE_KF command has a different 
syntax, and the command is always used to copy over 
existing keyframes rather than to make new keyframes. 
Refer to Section F.12 of this manual for a discussion of 
the .MAKE_KF command in animate flip. 


Examples MAKE KF 20 <CR> 
makes the picture into o keyframe on video frame 20 of 
the current—scene. , 


Examples MAKE KF 1 301 <CR> 
makes the picture into two keyframes on video frames 1 and 
301 of the current scene. 
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F.5 CHANGE THE VIDEO FRAME NUMBER OF A KEYFRAME 
Ta change the timing (video frame number) of a keyframe, enter- 
»~MOVE_KF KF VF <CR> 


where KF is the keyframe mumber and VF is the new video frame number 
of that keyframe. You canhot move a keyframe past another keyframe in 
time. That is, System IV will not allow you to mix up the order of 
your keyframes with the .MOVE_KF .command. 


Example: Suppose you have 3 keyframes with video frame numbers 
1, 12, and 23, as pictured below: 


KF ‘4 KF 2 KF 3 
VF 1 VF 12 VF 23 


You cannot execute the command .MOVE_KF 2 23 <CR> because 
it would move keyframe number 2 on top of keyframe number 3. 
(The keyframes would each have video frame number 23.) 


The command .MOVE_ KF 2 24 <CR> is also invalid because it 
would move keyframe number 2 past keyframe number 3 in time. 
(Keyframe number 2 would have a larger video frame number 
than keyframe number 3. > 


Likewise, you cannot execute .MOVE_KF 3 9 <CR> becouse it 
would move keyframe number 3 before keyframe number 2 in time. 
(Keyframe number 3 would have a smaller video frame number 
than keyframe mumber 2. ) 


The command .MOVE_KF 2 15 <CR> is valid. After this command 
is executed, the keyframes would be as pictured below: 


KF i KF 2 KF -3 
VF 1 VF 15 VF 23 
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F.6 CHANGE THE VIDEO FRAME NUMBER OF A KEYFRAME AND ALL KEYFRAMES 
AFTER IT 


To change the timing of a keyframe and all keyframes after it 
(that is, all keyframes in the same scene with larger video frame 
numbers >, enter 


«MOVE_ALL_KF KF VF <CR> 


where KF is a keyframe number and VF is the new video frame number 
of that keyframe. 


This command moves the keyframe in the command line and moves all 
subsequent keyframes the same number of video frames -in the same 
direction. The old video frame number of the keyframe in the command 
line is subtracted from the new video frame number to produce a 
comstant VFDIFF. VFDIFF is added to the video frame number of the 
keyframe in the command line and to the video frame numbers of all 
Leyframes after it to yield new video frame numbers for those 
keyframes. 


System IV will not nllow you to mix up the order of your keyframes 
with the .MOVE_ALL KF command. That is, you cannot move the keyframe 
in the command line before some other keyframe in time. Also, you 
cannot execute a .MOVE_ALL_KF command that would give the last keyframe 
in the scene a video frame number greater than 9999, the maximum video 
frame number allowed. 


Example: Suppose you have 5 keyframes with video frame numbers 
1, 20, 40, 60, and 80, as pictured below: 


KF 1 KF 2 KF 3 KF 4 KF 5 
VF 1 VF 20 VF 40 VF 460 VF 80 


You cannot execute the command -MOVE_ALL_KF 3°15 <CR> 
because it would move keyframe number 3 before keyframe 
number 2 in time. (Keyframe number 3 would have 4 smdiller 
video frame number than keyframe number 2, > 


The command .MOVE_ALL_ KF 3 65 <CR> is valid. After this 
command is executed, the keyframes would be as pictured belows 


KF 1 KF 2 KF 3 KF 4 KF 5 
VF 1 VF 20 VF 65 VF 85 VF 105 
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F.7 DELETE KEYFRAMES FROM CURRENT SCENE 
To delete keyframes from the current scene, enter 
~DELETE_KF KFS <CR> 


where KFS is a list of one or more keyframe numbers. Sequences af 
keyframes are allowed, using the hyphen ‘’-’. The keyframe numbers do 
not have to be in order, hut duplicate keyframe numbers are not 
allowed. 


Examples .DELETE_KF 1 7 3-5 <CR> 
deletes the keyframes with keyframe numbers 1,3,4,5, and 7 
from the current scene. 
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F.8 MOVE PARAMETER VALUES FROM A KEYFRAME TO OTHER KEYFRAMES 


System IV gives you the ability to copy parameter values from a 
keyframe to parameters of the same type in the same keyframe or in 
other keyframes. The command moves only parameter values. If the 
keyframes contain information on how to make the inhetweens, that 
information is not changed. To move parameter values, enter 


«MOVE PARAM PARAMS KF PARAMSIL KFS1 ... PARAMSI KFSi <CR> 
where 


FARAMS is the list of parameters that values will be 
copied ‘from’. 


KF is the number of the keyframe that values will he 
copied ’from’. 


Each PARAMSi is a list of parameters that values will be 
copied ‘to’. 


Each KFSi gives numbers of the keyframes that values will 
be copied to’. 


The list of ‘from’ parameters cannot contain two parameters of the 
same type (for example, two .SIZE parameters). Also, the list of 
‘from’ parameters must be identical to each list of ‘to’ parameters, 
except for the order of the parameters and possibly different node 
names . 


For example, if the ‘from’ parameters are 
«RED_1 S1 .SIZE .INTENS SAM .TRNGSLT_X 


then a valid list of ‘to’ parameters would be 
SAM .SIZE .RED_1 S2 .INTENS S3 .TRNSLT_X 


Each list contains the frame parameter .RED 1, one .SIZE parameter, one 
«INTENS parameter, and one .TRNSLT_X parameter. An invalid list of 
‘to’ parameters would he 


»RED_2 $1 .SIZE .INTENS SAM .TRNSLT_X 


This list is invalid because it contains .RED_2 instead of wRED_1. 


xamples MOVE PARAM .RED_1 2 .RED_1 3 4 6-8 <CR> 
moves the background red from keyframe 2 to the background 
red in keyframes 3,4,6,7, and 8. 


Example: .MOVE_ PARAM S1 .INTENS 1 S1 .INTENS 2-10 $2 .INTENS 1-10 <CR> 
moves section 1’s intensity from keyframe 1 to section i’s 
intensity in keyframes 2 through 10, and also to section 2’s 
intensity in keyframes 1 through 10. 


Examples 


Examples 


Examples 


Examples 


Examples 
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Suppose parameter group Fil contains SAM .TRNSLT_X .TRNSLT_Y 
and parameter group P2 contains SUE .TRNSLT_X .TRNSLT_Y. 
Then the command 


»-MOVE PARAM P1 1 P2 1 <CR> 


moves SAM’s .TRNSLT_X and .TRNSLT_LY parameters from 
heyframe number 1 to SUE’s .TRNSLT_X and .TRNSLT_Y 
parameters in keyframe number 1. 


»MOVE_PARAM 51 .SEL_HORIZ_FG 1 $2 .SEL_HORIZ_FG 1 <CR> 
moves section 1’s horizontal function generator routing 
from keyframe mumber 1 to section 2’s horizontal function 
generator routing in keyframe number 1. 


»~MOVE PARAM S1 ALL 1 S2 ALL 1 S3 ALL 1 <CR> 

moves all of section 1’s parameters in keyframe 1 to 
section 2’s parameters in keyframe 1 and also to section 
3’s parameters in keyframe 1. This command changes the 
first keyframe ‘so that sections 2 and 3 are identical to 
section 1. The three sections mist have the same active 
parameters, or this command is invalid. 


»MOVE_PARAM ALL 1 ALL 2 <CR> 

moves all parameters in keyframe 1 to the corresponding 
parameters in keyframe 2. This has the effect of copying 
keyframe 1 to keyframe 2. Normally, this cammand is valid 
only if you are animating with one section, since the list 
of ‘from’ parameters cannot contain two parameters of the 
same type. 


»«MOVE_PARAM S1 .SIZE 1 (S$2-S3.SIZE 1) <CR> 

moves section 1’s .SIZE in. keyframe 1 to.section 2’s .SIZE 
and section 3’s .SIZE in keyframe 1. This command is 
equivalent to 

»~MOVE PARAM S1 .SIZE 1 S2 .SIZE 1 $3 .SIZE 1 <CR> 
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F.9 ANJUSTING PARAMETERS 


You will he creating pictures in System IV by adjusting 
parameters’ values. 


The control panel contains switches for discrete parameters and 
continuous parameters. Discrete parameters are those with orily a few 
possible values. Changing values necessitates a sudden jump from one 
value to another. For example, the function generators can produce only 
four waveforms. Continuous parameters have many possible values so 
that a smooth transition can be made from one value to another. For 
example, there are many possible sizes for a section of artwork. 


First, select a current node to work with. The node you select 
will be attached to the control panel. 


If the current node is a'section, you can select and adjust any of 
the section’s active parameters and any active frame parameters. If 
the current node is a geometric node, you can select and adjust any of 
the node’s active parameters, any active frame parameters, and any 
active continuous section parameters in the sections that the node 
controls. In the latter case, the parameter value on the alphanumeric 
display is the value in the node’s leftmost section, as shown .on the 
printout of your hierarchy. 


To adjust a continuous parameter, first you will push a switch to 
select the parainneter and attach it to the first unused shaft encoder. 
Next you will rotate the shaft encoder to adjust the parameter’s value. 
The parameters that are attached to shaft encoders have their switch 
lamps lit. The order in which the parameters are attached appears on 
the alphanumeric display. If all shaft encoders are in use when you 
want to attach a new parameter, you must first detach one or more of 
the parameters already attached. You can push the switch of a 
parameter already attached, or you can push a switch that detachs all 
paraneters from the encoders. 


To adjust a discrete parameter, you will take action that depends 
on the type of porameter. Some discrete parameters have switches that 
behave like on/off switches. Others have several possible values and a 
switch for each value. For these two types of parameters, switch lamps 
indicate the current parameter values. Still other discrete paramters 
are ad justed with the shaft encoders, and their values appear on the 
alphanumeric display. 
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F.9.1 GEOMETRIC PARAMETERS 


If your current node is a geometric node or a section node then it 
contains the geometric parameters. All geometric parameters are 
continuous parameters. Therefore, you must attach them to shaft 
encoders to adjust them. In this manual, all geometric parameters are 
explained with reference to the 30 Cartesian coordinate system. 


i ¥ 
+ / 
H / 
+ / 
1 / The Z axis is a line perpendicular to 
+/ . the plane defined by the X and Y axes. 
we fore me aoe me cfome fee afrem een ofr ena wm Sf 
/t 
/ $ 
/ 4 
/ H 
Z/ + 


Each geometric parameter is represented by a 4x4 matrix in System 
IV’s software.x Along each branch of the forest the values of the 
matrices are multiplied together to produce 12 values for each section 
of artwork. These 12 values are sent out to the hardware. They 
determine how a section of artwork appears in the picture. 


The only complex geometric operation is rotatidn. An object 
rotates about an axis of rotation. An axis Of rotation is an imaginary 
line. See Figure F.9.1. 


* See’ “Mathematical Elements of Computer Graphics" hy ItInvid F. Rogers. 
/ Axis ‘of Rotation 


7 


V 
Vv x “ Path of Rotation of Ob ject 
1 A 


FIGURE F.9.1 -~ ROTATION ABOUT AN AXIS 
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4m axis of rotation is: defined by 1. point on it, ¢(Xo,Yo,Zo.), an 
inclination, that is, the angle between it and the positive Z axis, , 
and a compass point, that is, the angle hetween it and the positive X 
axis, Hence, 5 parameters define the axis of rotation. The point 
(X0,Yo,Zo) is calléd the center of rotation. Xo is the center of 
rotation in X, Yo is the center of rotation in Y, and Zo is the center 
of rotation in Z. ; 

When you start animating ‘from scratch’, the axis of rotation is 
identical with the Z axis. If you vary only the point (Xo0,Yo,Zo), the 
axis of rotation will still be parallel to the Z axis, but it will cut 
the X-Y plane at the point. (X0,Yo).. When you rotate an object about an 
axis of rotation that is perpendicular to the X-Y plane, the object 
appears to rotate in the X-Y plane. Any point on an object always 
appears to rotate in a plane perpendicular to the axis of rotation. 


Make the axis of rotation identical with the Z axis again. Now we 
will vary the inclination. Inclination creates a non-zero angle 
between the Z axis and the axis of rotation. See the figure below. 
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If we continously vary the inclination, the axis of rotation will spin 
about the Y-Z plane. That is, it will spin vertically. If we set the 
inclination to 90 degrees and rotate an object about the axis of 
rotation, the object will rotate about the Y axis. 


Now make the axis of rotation identical to the Z axis again. Next 
set the inclination to 45 degrees. Now the axis of rotation is in the 
Y~-Z plane and it makes a 45 degree angle with the Z axis. As we vary 
the compass point, the axig of rotation spins about the Z axis, but 
alwiys keeping a 45 degree angle between it and the Z axis. As the 
axis spins, it forms a cone. 


If you vary all five parameters that define the axis of rotation 
you can position the axis of rotation anywhere in 30 space. This 
allows you to rotate an object in 30 space. 
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The following sections give the command line to use to attach or 
detach a geometric parameter to a shaft encoder. Below that is a very 
simple description of what the parameter does, The best way to see 
what a parameter does is to try it. 


Remember that a geometric parameter can control more than one 
section of artwork. The sections it controls depends on how you build 


your hierarchy. Animation is ensier to produce if the hierarchy is 
properly constructed. 


F.9.1.1 SIZE 
The command line is 
SIZE <CR>* 


This parameter increases or decreases the size of an object. The size 
matrix is 


SIZE Q 0 0 
0 SIZE 0 0 
0 0 SIZE 0 
0 0) 0) 1 


F.9.1.2 PROPORTION IN X 
The command line is 
»PROPRT_X <CR>X 


This parameter increases or decreases the size of an objection in the X 
direction (narrow or wide). The matrix is 


PROPRT_X 0 Qo 0 
0 1 0 0 
0 0 1 0 
0 0 0 t 


F.9.1.3 FROPORTION IN Y 
The command line is 
»PROPRT_Y <CR>% 


This parameter increases or decreases the size of an object in the Y 
direction (tall or short). The matrix is 


x ¢) .¢) 0 
0 FROPRT_LY 0 0 
0 Q 1 0 
0 Q 0 1. 
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F.9.1.4 PROPORTION IN Z 
The command is 
«PROPRT_Z <CR>X 


This parameter increases of decreases the size of an.object.im the Z 
direction (thick or thin). -The matrix is 
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F.9.1.5 SKEW Y INTO X 
The command is 


«SKEW_YX <CR>* 


o 


If we view an object as being fixed in 30 space then each point of the 
object has a unique X,Y and Z coordinate in space. This parameter adds 
part of the Y coordinate to the X coordinate. The proportion of Y that 
is added to X is fixed by the .SKEW_YX value. Thus, as Y is farther 
away from 0, a greater amount of Y is added to X. 


~< 


It turns 
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As you can see, the point at Y = 0 remains 


into 


fixed, but as we go up the Y 


axis the object is farther away from the Y axis. The matrix is 


1 
SKEW_YX 
0 
0 


F.9.1.6 SKEW Z INTO X 
The command is 


~SKEW ZX <CR>X 


0 
1 
0 
0 


omsco 


~e#OoSo 


This is similar to .SKEW YX except that a proportion of Z is added to 


X. The matrix is 


oo rfo 


orgs 


sooo 
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F.9,1.7 SKEW X INTO Z 
The command is 
«SKEW XZ <CR>* 


This is similar to .SKEW_YX except that a proportion of X is added to 
Z. The matrix is 


1 0 SKEWLXZ 0 
0 1 0 0) 
0 0 1 0 
0 10) 0 1. 


F.921.8 TRANSLATION IN X CLEFT-RIGHT > 
The command is 
»TRNSLT_X <CR>X 


This parameter moves an object left or right. The matrix is 


1 0 0 0 
0 1 0 0 
0 0 1 0 
TRNSLT_X 0 0 1 


F.9.1.9% TRANSLATION IN Y (UP~ROUWN ) 
The command is 
» TRNSLT_Y <CR>* 


This parameter moves an object up or down. The matrix is 


1 0 0 0 
0 1 0 ) 
0 0 1 0 
0 TRNSLTLY 0 1 


F.9ei410 TRANSLATION IN Z ( TOWARD~AWAY ) 
The command is 
-TRNSLT_Z <CR>* 


This parameter moves an object toward you or away from you. The matrix 
is 


i 0 ) 0 
0 1 0 ) 
0 ‘0 1 0 
0 © TRNSLT_Z 12 
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F.9.ji.11 CENTER OF ROTATION IN X 
The command is 
~ CENTER_X <CR>* 


This parameter defines the X coordinate of a point on the axis of 
rotation. One way to view this parameter is that it moves the axis of 
rotation left or right. 


F.9.1.12 CENTER OF ROTATION IN Y 
The command is 
»CENTER_Y <CR>X 


This parameter defines the Y coordinate of a point on the axis of 
rotation. One way to view this parameter is that it moves the axis of 
rotation up or down.Xx 


F.9.1.13 CENTER OF ROTATION IN Z 
This command is. 
»~CENTER_Z <CR>X 


This parameter defines the Z coordinate of a point on the axis of 
rotation. One way to view this parameter is that it moves the axis of 
rotation toward you or away from you. 
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K Here’s an easy way to set the center of rotation in a particular 
Place when your working space is 20D artwork, 20 picture. In this 
case, the axis of rotation remains perpendicular to the screen and 
you move the axis by adjusting .CENTER_X and .CENTER_Y. 


no. Ad just .ROTATE to 0. 


bh, Adjust .TRNSLT_X and .TRNSLT_Y to move the place where 
you want the center to he to some identifiable point 
on the screen, perhaps the intersection of two grid 
lines. 


c. Adjust .ROTATE until the section or sections rotate 
roughly 90 degrees. 


d. Adjust .CENTER_X and .CENTER_Y to move the place where 
you want the center to be back to the identifiable 
point. The center of rotation will now be in the place 
where you wanted it to be. 
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F.9.1.14 INCLINATION OF ROTATION 
The command is 
eINCLNT <CR>X 
This parameter defines the inclination of the axis of rotation with 


respect to the Z axis. Inclination was discussed earlier. When you 
adjust the value of inclination, 2048 units equals 90 degrees. 


F.9.1.15 COMPASS POINT OF ROTATION 

The command is 

«COMPAS <CR>* 

This parameter defines the compass point of the axis of rotation with 
respect to the X axis. Compass point was discussed earlier. When you 
ad just the value of compass point, 2048 units equals 90 degrees. 
F.9.1.16 ROTATION 

The command is 


«ROTATE <CR>x 


This parameter rotates an object about the axis of rotation. When you 
adjust the value of rotation, 2048 units equals 90 degrees. 
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F.9.2 FRAME PARAMETERS 


Frame parameters are applied to an entire piece of artwork rather 
than the individual sections. There are 15 continuous frame parameters 
which control colors. There is one discrete frame parameter, overall 
overlap. Frame parameters can be adjusted from any node in your 
hierarchy. 


F.9.2.1 COLOR PARAMETERS 


The color parameters are used to assign color to the 5 gray levels 
on the CRT. To attach a color parameter to a shaft encoder, enter 


£.RED_1} 
{.RED_2) 
{.RED_3} 
{.RED_4} 
{.RED_5} 
{.GREEN_1} 
{.GREEN_2? 
{.GREEN_3} <CR>X 
{.GREEN_4} 
£.GREEN_5} 
{.BLUE_1} 
{.BLUE_2) 
.BLUE_ 3} 
{.BLUE_ 4} 
{.BLUE_5} 


where the numbers 1,2,3,4,5 correspond to the gray level. For example, 
«RED 2, «GREEN 2, and .BLUE_2 are. the color parameters for gray level 2. 
F.9.2.2 OVERALL OVERLAP 

Overlap is a feature of System IV that will blank off a portion of 
one section of artwork if that portion is behind another section of 
artwork. Overlap must be enabled hefore it can be used. To enable 
overlap, enter 

eOVRLAP <CR>X 

The lamp om the .OVRLAP switch will go on. 

To disable overlap, enter 


»OVRLAF <CROX 


n second time and the lamp on the .OVRLAP switch will go out. 
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F.9.3 SECTION PARAMETERS - FUNCTION GENERATORS 


System IV contains 6 function generators that can be applied to 
‘individual sections of artwork. You have parameters available to 
control the frequency, amplitude, phase, incremental phase, waveform, 
and sync of the function generators. Parameters are also available to 
route combinations of these function generators to the hardware. Once 
no route is selected, you use an additional parameter to adjust the 
overall amplitude of all the function generators on the route. 


F.9.3.1 FUNCTION GENERATOR FREQUENCY 


Function generator frequency is a cohtinuous parameter. To 
attach a function generator’s frequency parameter to a shaft encoder, 
enter 


{.FREQ_2} 
£.FREQ_2> 
{.FREQ_3} <CR>X 
{.FREQ_4> 
{.FREQ_5} 
L.FREQ_6} 


where the numbers 1,2,3,4,5,6 correspond to the mumber of the function 
generator. 


F.9.3.2 FUNCTION GENERATOR AMPLITUDE 


The amplitude of a function generator is a continuous parameter. 
To attach a function generator’s amplitude parameter to a shaft 
encoder, enter 


AMP _1} 
{.AMP_2) 
C.AMP_3} <CR>x 
{.AMP_4} 
{.AMP_5} 
£.AMP_6} 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 
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F.9.3.3 FUNCTION GENERATOR PHASE 


The phase of a function generator is a continuous parameter. To 
attach a function generator’s phase parameter to a shaft encoder, enter 


{.PHASE_1} 
£.PHASE_ 2} 
{.PHASE_3} <CR>* 
£.PHASE_4} 
£.PHASE_5} 
£.PHASE_6} 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 


F.9.3.4 FUNCTION GENERATOR INCREMENTAL PHASE 


The incremental phase of a function generator is a continuous 
parameter. You can use incremental phase to set the velocity of the 
function generator’s phase for playback. To attach a function 
generator’s incremental phase to a shaft encoder, enter 


{.DELTA,PHASE_1> . 
£.DELTA_PHASE_2} 
4.0ELTA_PHASE_3} <CRk 
£.DELTA_PHASE_4} 
{.DELTA_PHASE_5} 
{.DELTA_PHASE_6> 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. : 


This parameter should be set with the .DISPLY_PHASE option 
selected so that you can see the phase in motion as you adjust the 
incremental phase. 
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F.9.3.5 FUNCTION GENERATOR DISCRETE ADJUSTMENTS 


Each function generator has two discrete parameters associated 
with its waveform and sync. 


There are four waveforms. By default, the waveforms are sine, 
ramp, square, and triangle. 


There are two types of symes lock to section reset, and lock to 
horizontal reset. , 


To ad just these parameters, first select a function generator hy 
entering 


.SET_FG_1} 
£.SET_FG_2) 
£.SET_FG_3} <CR>* 
{.SET_FG_4} 
{.SET_FG_5} 
{.SET_FG_6} 


where the numbers 1,2,3,4,5,46 correspond to the number of the function 
generator. The lamp on the switch will go on if it was off, and the 
lamps on the waveform and frequency range switches will go on or off to 
reflect the values of these parameters for the selected function 
generator. 


To select a waveform, enter 


£.WEM_1} 
L.WEM_2* <CR>E 
£.WFM_3} 
C.WFM_43 


The lamp on the switch you pushed will go on to show which 
waveform was selected. 


To select a frequency range, enter 


{.LOW_FREQ_SEC} 
{.MED_FREQ_ SEC? 
{.MED_FREQ_HORZ} <CRD>X 
{.HI_FREQ_HORZ} 
{.HI_FREQ_SEC} 


The type of sync is determined by the frequency range selected. The 
waveform is locked section reset if .LOW FREQ SEC, .MED_FREQ_SEC, or 
~HILFREGQ_SEC is selected. The waveform is locked to horizontal reset 
if .MED FREQ _HORZ or .HI_FREQ_HORZ is selected. 
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There are two ways to include a function generator’s frequency 


range or waveform as an argument in a System IV command. 


type one of the 


Alternately, you 
following rules: 


Le 


Examples 


Examples 


To enter 


switches. 


You can 


following parameter names from the keyboards 


-FG_1_FRQ 
.FG_2_FRQ 
»FG_3.FRQ 
.FG_4_FRQ 
-FG_S_FRQ 
-FG_6_FRQ 


can push a combination 


wFG_1_WF 
wFG_2_WF 
.FG_3_UF 
»FG_4_WF 
-FG_5_WF 
wFG_6_WF 


of switches, according to the 


a function generator’s frequency range as an 
argument, you first push a switch to specify the function 
generator, then you push any one of the frequency range 
For example, function generator 1’s frequency 
range can be entered ass 


~SET_FG_1 .LOW_FREQ_SEC 


To enter a function generdtor’s waveform as an argument, 
you first push a switch to specify the function generator, 


then you push any one of the waveform switches. 


For 


example, function generator 1’s waveform can be entered as: 


«SET _FG_1 .WFM_1 


To enter a function generator’s frequency range and 
waveform as arguments, you first push a switch to specify 


the function generator. 


Next, you push any one of the 


frequency range switches and any one of the waveform 


switches, 


in either order. 


For example, function generator 


1l‘s frequency range and waveform can he entered in either 
of the forms below: 


~SET_FG_1 .LOW_FREQ_SEC .WFM_1 
»SET_FG_1 .WFM_3 «MED FREQ_SEC 


Suppose your waveforms are the default waveforms (sine, 
ramp, square, triangle) and you want to set function 

generator 5 to a low frequency range and a square wave. 
You enter 


.SET_FG_5 <CRD># 
-LOW_FREQ_SEC <CR>* 
-WEM_3 <CR>E 


(selects function generator 5) 
(selects low frequency range > 
(selects square wave) 


«-DEACT PARAM S1 .SET_FG_S .LOW FREQ SEC .WFM_1 <CR>- 
deactivates section 1’s function generator 5 frequency and 


waveform. 
- DEACT_ PARAM S1 


This command is equivalent to 
«-FG_S_FRQ .FG_5S_WF <CR> 
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F.9.3.6 ROUTING FUNCTION GENERATORS 


For function generators to be useful, they have to be routed to 
other hardware devices. After you select a route for a collection of 
function generators, you can adjust the overall amplitude of all 
function generators on that route. 


To route function generators, first you must select a destination 
for the function generators. Enter 


.SEL_WIDTH_FG? 
{.8EL_HORIZ_FG? 
{.SEL_DEPTH_FG? 
£.SEL_VERT_FG} 
{.SEL"INTENS_FG) <CR>x 
£.SEL_RED_FG} 
{.SEL_GREEN_FG? 
{.SEL_ BLUE _FG} 
.SEL_HBLST_FG? 
{.SEL_HBLW_FG? 


The lamp on the selected switch will go on if it was off. The above 
commands correspond to horizontal. size, horizontal position, depth, 
vertical position, intensity, .REDIL1, .GREEN_1, .~BLUE_1, horizontal 
blanking start, and horizontal blanking width, respectively. The lamps 
on the switches labeled .FG_1, .FG_2, .FG_1_XFG_2, .FG_3, .FG_2 -XFG_3, 
»FG.4, «FG 5S, .«FG_46 will go on or off to show which combination of 
function generators is on this route. When more than one lamp goes on, 
the corresponding function generators are added. 


To change the function generators on this route, as many times as 
necessary, enter 


_. . €.FG_1} 
£.FG_2} 
£.FG_1_XFG_2} 
.FG_3} CORD K 
(.FG_2_ XFG_33 
£.FG_4> 
.FG_5} 
£.FG_46} 


If the lamp on the selected switch was on hefore it was selected, it 
now goes out and the corresponding function generator is no longer -on 
that route. Similarly, if the lamp was off, it now goes on and the 
corresponding function generator is now on that route. 


To include a function generator route as an argument in a System IV 
command, you enter one of the followings 


~SEL_WIDTH_FG. -SEL_INTENS_FG »SEL_BLUE_FG 
SEL _HORIZ_FG ~SEL_RED_FG »SEL_HBLST_FG 
.SEL_DEPTH_FG .SEL_GREEN_FG .SEL_HBLW_FG 


.SEL_VERT_FG 


To not enter .FG_1, .FG_2, etc. as command arguments. . 
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Examples Suppose that no function generators are routed. You 
want to route function generator 1 multiplied by function 
generator 2 to horizontal position. You ‘enter 


«SEL _HORIZ_FG <CR>% (selects horiz. pos. route) 
«FG_LIXFG_2 <CR>xX Cadds fgl X fg2 to the route) 


Example: Suppose that function generator 1 is routed to intensity. 
You want to remove it from the route and add function 
generator 2 plus function generator 3 to the route, instead. 
You enter 


~SEL_INTENS FG <CR># (selects intensity route) 


-FG_1 <CR>X (removes fg 1 from the route) 
»FG_2. <CR>X (adds fg 2 to the route) 
-FG_3 <CR>& (adds fg 3 to the route) 


Examples .DEACT_ PARAM S1 .SEL_DEPTH_FG .SEL_INTENS FG <CR> 
deactivates the depth and intensity function generator routes 
for section 1. 


F.9.3.7 AMPLITUDE OF MULTIPLIED FUNCTION GENERATORS 


System IV allows you to control the product amplitude of two 
function generators that are miitiplied together. 


The parameters that control product amplitudes are continuous. To 
attach one of these parameters to a shaft encoder, enter 


{.FG1_XFG2_AMP} <CK>* 
{.FG2_XFG3_AMP? 


F.?.3.8 OVERALL AMPLITUDE OF FUNCTION GENERATORS ON A ROUTE 


The overall amplitude of the function generators on a route is a 
continuous parameter. To attach overall amplitude to a shaft encoder, 
enter 


.WIDTH_FG_ AMP? 

{HORI Z_FG_AMP} 
{.DEPTH_FG_AMP? 
{.VERT_FG_ AMP? 
{.INTENS_FG AMP? <CRDK 
.RED_FG_AMP} 
{.GREEN_FG_ AMP} 
(.BLUE_FG_AMP? 
(.HELST_FG_ AMP} 
{.HBLW_FG_AMP? 


These correspond to horizontal size, horizontal position, depth, 
vertical position, intensity, .RED 1, .GREEN_1, «BLUE 1, horizontal 
blanking start, and horizontal blanking width, respectively. 
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F.9.3.9 MODIFYING FUNCTION GENERATOR OUTPUT WITH AUDIO 


System IV allows you the option of modifying or replacing a 
function generator output with audio. This option is implemented for 
function generators 5 and 6 only. 


To enable the audio option for one of the two function generators, 
you first enter 


€.SET_FG_5} <CR>E 
{.SET_FG_6} 


to select the function generator. Then enter 
»AUDIO <CR>X 


The lamp on that switch will light to indicate that the audio option is 
enabled for the selected function generator. To disable the option, 


enter 
sAULDIO <CR>x* 


once again. The lamp on that switch will go out. 


When the audio option is enabled, you use hardware switches to 
control the type of modification performed. These switches allow you 
to filter the audio signal in various ways and/or to pass the signal 
through a peak detector. The resulting signal can either replace the 
output af the selected function generator or it can he multiplied by 
the function -generator output. For a more complete explanation of the 
hardware switches, refer to the ‘Controls’ section of System IV Book 2 


(Operation). 


«AUDTO is not a parameter that can he used as an argument in 
System IV commands. Instead, it is an option doubles the mumber of 
possible values for the frequency range parameters of function 
generators 5S and 6. For these two function generators, the possible 
frequency range values are actually 


-LOW_FREQ SEC with .AUDIO enabled 
»LOW FREQ SEC with .AUIIIO disabled 
»MED_FREQ_SEC with .AUDIO enabled 
»MED FREQ SEC with .AUDIO disabled 
»MED FREQ _HORZ with .AUDIO enabled 
-MED_FREQ_HORZ with .AUDIO disabled 
-HI_FREQ_HORZ with .AUDIO enabled 
«HI_FREQ_HORZ with .AUDIO disabled 
wHI_FREQ_SEC with .AURIO enabled 
»HI_FREQ_SEC with .AUDIO disabled 
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F.u9.4 SECTION PARAMETERS ~ BLANKING 


System IV has two types of blanking: artwork blanking and screen 
blanking. When-you use artwork blanking on a section, the blankers 
follow the section if the section is translated in space. When you use 
screen blanking on a section, the blankers remain fixed if the section 
is transinted. 


F.9.4.1 ARTWORK BLANKING 


Sections of artwork can he blanked in the horizontal and vertical 
directions. The four blanking parameters that define a window around 
your artwork are continuous. In addition to regular blanking, System IV 
offers you two other options: special blanking and extended blanking. 
The parameters that select regular, special, or extended blanking are 
discrete parameters. 


To attach a blanking parameter to a shaft encoder, enter 


{.VBELST} 
€.VBLW) <CR>R 
{.HBELST} 
€.HBLW) 


~VBLST is vertical blanking start. .VBLW is vertical blanking 
width. A section of artwork is blanked vertically until the value of 
-VELST is reached. The section is unblanked for a length equal to 
«-VBLW then the remainder of the section is blanked. 


«HBLST is horizontal blanking start. .HBLW is horizontal blanking 
width. These work in the horizontal direction. 


When you select special blanking, your artwork appears to he 
moving behind a window. With regular blanking, the window appears to 
he moving over your artwork. To enable or disable special blanking, 
enter 


«SPEC BLANK <CR>X 


If the lamp on that switch goes off, special blanking is disabled. If 
the lamp goes on, it is enabled. The default condition is disobled. 


When you select extended blanking, you change the effect of the 
«HBLST and .HBLW parameters and of any function generators on the 
corresponding routes. To enable or disable extended blanking, enter 

»EX BLANK <CR>X 


If the lamp on that switch goes off, extended blanking is disabled. If 
the lamp goes on, it is enabled. The default condition is disabled. 
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When extended blanking is used in conjunction with a function 
generator or combination of function generators routed to horizontal 
blanking start or horizontal blanking width, blanking of the artwork 
section occurs at a selectable level on the function generators’ 
waveform. Any part of the waveform greater than the selected level 
causes the artwork to be unblanked, while any part of the waveform less 
than the selected level blanks the artwork. The .HBLST parameter 
controls the level on the horizontal blanking start function generator. 
waveform where blanking switches. Likewise, the  .HBLW porameter 
controls the level on the horizontal blanking width function generator 
waveform where blanking switches. You can use different waveforms an 
the horizontal blanking start and blanking width function generators. 


Normally, special blanking is disabled when extended blanking is 
uged. When extended hlanking is on; the normal functions of horizontal 
blanking start and. width are disabled. 
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F.9.4.2 SCREEN BLANKING 


The screen blankers blank of f a portion of a section on the CRT. 
There are three screen blankers for each section. 


The first blanker is a Z blanker that can blank off either the 
portion of a section that falls behind the blanker or the portion of a 
section that falls in front of the blanker. 


The second and third blankers are X-Y blankers. Each X-Y blanker 
divides the screen into two parts with an imaginary line. The portion 
of a section falling on one side of the line is not blanked. The 
portion falling on the other side of the line is blanked. 


The Z blanker has one parameter controlling it. To attach it to a 
shaft encoder, enter 


»MASKI_ RADIUS <CR>* 


When you adjust this parameter you are moving this blanker towards you 
or away from you. When the parameter’s value is positive, the portion 
of a section behind the blanker is blanked. When the parameter’s value 
is negative, the portion of a section in front of the blanker is 
blanked. When the parameter’s value is zero, no blanking occurs. 
Initially, the parameter’s value is zero. 


Each X~Y blanker has two parometers. One porameter defines the 
distance of the blanker from the center of the screen. The other 
parameter rotates the blanker around the center of the screen. To 
attach a distance parameter to a shaft encoder, enter - 


{.MASK2 RADIUS} <CR>x 
€.MASK3_ RADIUS} 


To attach an angle parameter to a shaft encoder, enter 


{.MASK2_ANGLE} <CR>x 
£.MASK3_ ANGLE? 


Initially, the second blanker is above the top of the screen and the 
third blanker is helow the bottom of the screen. 
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F.9.5 EXPANDING THE GEOMETRIC SPACE 


The geometric parameters contained in System IV are confined to a 
3I space where 


~2048 < X-coordinate < +2047, 
~2048 < Y-coordinate < +2047, 
~2048 < Z-coordinate < +2047. 


System IV contains five section parameters that expand, or magnify, 
this space. You use these parameters to vary the vanishing points and 
perspective of the individual sections. 


F.9.5.1 VANISHING FOINT 


You can move the vanishing poirits of individual sections of 
artwork. The parameters that do this are continuous. To attach them 
to shaft encoders, enter 


.VANISH_PT_X <CR>x 
VANISH _PT_Y <CROk 


The first parameter moves the vanishing point left and right. The 
second parameter moves the vanishing point up and down, 


You can think of these parameters as a ‘final’ .«TRNSLT_X and 
-TRNSLT_Y, respectively. That is, the vanishing point porameters come 
after the translation parameters in hardware. 


F.9.5.2 ZOOM 


You can control the size of individual sectiors of artwork in 
relation to their vanishing points. The parameter that does this is 
continous. To attach it to a shaft encoder, enter 


~~ 


»Z00M <CR>X 


When you adjust a section’s .ZOOM, the section will contract or 
expand around the vanishing point determined by .VANISH_PT_X and 
«VANISH PTY. When you adjust a section’s .SIZE, the section will 
contract or expand around the middle of the section. 


F.9.5.3 PERSPECTIVE 
You can control the amount of perspective on individual sections 
of artwork. Perspective is a continuous parameter. To attach it to a 
shaft encoder, enter : 
«PERSPT <CR>% 


You can adjust this parameter to create full perspective, some 
perspective, or no perspective. 
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F.9.6 QTHER SECTION PARAMETERS 


There are 13 other parameters in each section node. 


F.9.6.1 HEIGHT, WIDTH, AND DEPTH 


You can control the horizontal size and vertical size of a section 
with parameters that control the amplitude of the horizontal and 
vertical ramps. These parameters are continuous. To attach them to 
shaft encoders, the commands are 


«HEIGHT <CR>k 
«WIDTH <CR>¥X 


The depth parameter sets a depth voltage. Depth is attached to a 
shaft encoder by entering 


wUEFTH <CR>X 


In hardware, «HEIGHT, .WIDTH, and .DEPTH come before the function 
generators, while geometric parameters like .PROPRT_X, .PROPRT_Y, and 
~PROPRT_Z come after the function generators. If you shrink a section 
to a dot by adjusting .HEIGHT, .WIDTH, and .DEPTH to 0, you can build 
the section back up with function generators. If you shrink the section 
to a dot by adjusting .PROPRT_X, .«PROPRT_Y, and .PROFRT_Z to 0 instead, 
function generators will have no effect on the shape of the section. 


F.9.6.2 INTENSITY 
Intensity is a continuous parameter. It controls the intensity of 
the gray levels of the artwork. To attach intensity to a shaft 


encoder, enter 


«INTENS <CR>E 
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F.9.6.3 INTENSITY COMPENSATION SELECTION 


PAGE 73 


Intensity compensation selection is a discrete parameter which is 
is adjusted with a shaft encdder. To attach this parameter to a shaft 


encoder, enter 


~SEL_INTENS_CP <CR>* 


The following table defines the types of intensity compensation that 


you can select. Bo mot use the values from 8 to 18. 


give unpredictable results. 


FUNCTION GENERATORS 


VALUE OBJECT HORIZ VERT DEPTH INT DIMENSIONS 
0 Raster LF HF NONE OPT 20,20 or on, 30 
1 Raster LF or HF LF NONE OPT 20,20 or 20,30 
2 Raster or Cylinder HF OPT HF OPT 30,20 or 30,32 
LF only 
3 Raster or Cylinder OFT LF LF OFT 30,20 or 30,30 
4 Sphere,Cone,Disk,Etc. 1x2 LF 2x3 2 30,20 or 30,30 
(1 & 3 HF, 2 LF) 
4 Torus,Etc. 4,1x2 LF 3,2x3 2+0FF S0,20 or 32,30 
(1 & 3 HF, 2 LF) 
ka Sphere,Cone,Disk,Etc. HF 1x2 2x3 2 30,2D or 30,30 
(1 & 3 LF, 2 HF) 
o Torus ,Etc,. HF 1,1ix2 $,2x3 2+tO0FF 30,20 or 3SL,30 
(1 & 3 LF, 2 HF) 
6 Same as 4 except back side blanked without perspective. 
7 Same as 5 except back side blanked without perspective. 
HF = high frequency OPT = optional 
LF = low frequency OFF = offset 


Fu9nG.4 SECTION OVERLAP 


These values will 


Overlap was discussed earlier in section F.9.2.2 of this manual. 
If you enabled overall overlap then you must specify which individal 


sections overlap will he enabled for. To do this, enter 


»SEC _OVRLAP <CR>X 


If the lamp on the switch goes on then overlap is enabled for this 
section. If the lamp goes out, overlap is disabled for this section. 
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F.9.6.5 VIDEO INPUT SELECTION 


System IV has 8 video input sources. To select another source for 
the section of artwork you are working on, enter 


£.CAM_AX 

£.CAM_B? 

CRED} 

{. GREEN? <CR>K 
£. BLUE} 

{.LUM? 

£.CAM_AUX_1} 
£.CAM_AUX_2> 


The lamp on the switch for the video input that you select will go on, 


and the lamps on the other video input switches will go off if they 
were on. The default video input is .CAM_A. 


There are two ways to include a video input selection parameter os 
an argument ina System IV command. You can type 


»~SEL_ VIDEO 


from the keyboard, or you can simply push any one of the video input 
selection switches: 


-CAM_A » BLUE 
~CAM_B »LUM 
»RED «CAM _AUX_1 
GREEN »CAM_ AUX 2 


Examples .DEACT PARAM S1 .CAM_A <CR> 
deactivates video input selection for settion 1. This command 
is equivalent to 
~HEACT PARAM $1 .SEL_ VIDEO <CR> 
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F.9.6.6 AUXILIARY PARAMETERS 


System IV contains 6 continuous auxiliary parameters. The output 
of these parameters can he used to control annlog hardware that is not 
already controlled by the softwnre. 


To attach the auxiliary parameters to the shaft encoders, the 
commands are 


»AUX_SIG_1 <CR>* 
wAUX_SIG_2 <CRDK 
wAUX_SIG_3 <CR>X 
wAUX_SIG_4 <CRoK 
wAUX_SIG_5 <CR>x 
sAUX_SIG_6 <CR>K 


F.9.7 SHAFT ENCODER INCREMENTS 


When you are adjusting continuous parameters, a small movement of 
a shaft encoder can produce a fine or coarse adjustment. Enter 


eFINE_INC <CR>% 
If the lamp on that switch goes on, the adjustments will be fine. If 
the lamp goes off, the adjustments will he coarse. 
F.9.8 DETACH ENCODERS 


You can detach all the parameters that are attached to the shaft 
encoders. Enter . 


«DETACH ENC <CR>xX 


The lamps on the switches of the parameters that were attached to the 
encoders will go off. 
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F.9.9 SET CONTINUOUS PARAMETER VALUES TO A NUMBER 


You can set continuous parameters values to a particular number by 
typing in the number at the keyboard instead of adjusting shaft 
encoders. Enter 


»SET_ VALUE PARAMS NUM <CR> 


where PARAMS is the list of continuous parameters that you want to set 
and NUM is the desired number. The number must be a legal value for 
all the parameters in the list. 


Examples SET VALUE $1 .AMP_1 .AMP_2 .AMP_3 .AMP_4 2047 <CR> 
sets the amplitudes of the first 4 function generators to 


their maximum value. 


Examples .SET_VALUE GAM .COMPAS .INCLNT 2048 <CR> 
gets the axis of rotation in the node SAM to a horizontal 
position. 


Examples .SET_VALUE SAM ALL SUE ALL O <CR> 
zeros out all continuous parameters in the hodes SAM and SUE. 


F.9.10 SET PARAMETERS TO THEIR DEFAULT VALUES 


You can reset selected picture parameters to their default values 
by entering 


«SET_DEFAULT PARAMS <CR> 


where PARAMS is the list of pnrameters that you want. to reset. The 
parameters will be set to the default values listed in Section N. 


Examples .SET DEFAULT S1 .COMPAS .INCLNT .ROTATE <CR> 
resets section 1’s rotational parameters to 0 and removes 
all rotation from the section. 


Examples .SET_ DEFAULT $1 ALL <CR> 
resets all section 1’s parameters to default. This ‘zeros 
out’ section 1. 


Examples .SET DEFAULT ALL <CR> 
resets all parameters to default. This ‘zeros out’ the system. 
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F.10 MAKING INBETWEENS 


When you create animation with System IV, you produce the 
keyframes, but you must tell System IV how to produce the inbetweens 
to go from one keyframe to the next. You will do this by specifying 
fairings or motions. System IV has default motions for each 
parameter. If you do not tell System IV how to make the inbetweens, 
it will use its default motions. A complete list of default motions 
is im section N. 


Certain motions cannot be used on certain parameters. The valid 
motions for the parameters are also given in Section N. 


When you fair a parameter, we say that the fairing passes 
‘through’ a keyframe if the parameter’s value in that keyframe is the 
value you see in the picture during playback. We say that the fairing 
passes ‘around’ a keyframe if the parameter’s value in that keyframe is 
ignored during playback. This is known as ‘locking out’ a porameter. 
Turing playback, the value computed by the fairing is what you see in 
the picture. After you play back a scene, all your locked out values 
will be changed to true values. 


You can create fairings that run from one keyframe to another 
keyframe and also pass through one or more intermediate keyframes. 
System IV will attempt to fair smoothly through all the keyframes you 
specify. You can also fair around some of the intermediate keyframes. 
For example, if you specify that a fairing should pass through 
keyframes 1, 2, and 4, then that fairing will implicitly pass around 
hLeyframe 3. 


When you specify a fairing, you must always indicate 


a. the type of motion that you want toa see 
b. the parameters that you want to fair 
c. the keyframes that you want the fairing to pass through 


Some parameters are rotational. When you specify a rotational fairing, 
you can also indicate the number of rotations to make between each pair 
of keyframes that you are fairing through. Refer to section N of this 

manual to find out which parameters are rotational. 
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F.10.1 SLOW FAST SLOW MOTION 
The syntax of this command is 
«SFS PARAMS KFS <CR> 


where PARAMS is. the list of pdrameters to be faired, and KFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers in increasing order. 


For each parameter in the command line, System IV will fair 
smoothly through the keyframes in the command line. The fairing will 
start slow and end slow. If the value of the parameter on an 
intermediate keyframe is an extreme value, the fairing will approach 
and leave that value siowly. Most of the default fairings on the 
continuous parameters are of this type. 


Examples .SFS .RED_1 Si .SIZE .WIDTH S3 .PROPRT_X 1 3 5-7 <CR> 
sets slow fast slow fairings for the frame parameter .RED_1, 
section 1’s .SIZE and .WIDTH parameters, and section 3’s 
»~PROPRT_X parameter. For each parameter, the fairing will 
pass through the values in keyframes 1,3,5,46, and 7 and 
around the values in keyframes 2 and 4. 


Example: .SFS ALL 1 2 <CR> 
sets slow fast slow fairings for all parameters that can 
take slow fast slow fairings. For each parameter, the fairing 
will pass through the values in keyframes 1 and 2. 


Examples .SFS Si ALL Si ALL 1 2 <CR> 
sets slow fast slow fairings for all of section 1’s parameters 
and section 2’s parameters that can take slow fast slow 
fairings. For each parameter, the fairing will pass through 
the values in keyframes 1 and 2. 


Examples .SFS ($1-S32.SIZE .HBLW) 2 3 <CR> 
sets slow fast slow fairings for the .SIZE and .HBLW 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the values in keyframes 2 and 
3. This command is equivalent to 
«SFG Sl .SIZE .HBLW S2 .SIZE wHRBLW S3 .SIZE .HBLW 2 3 <CR> 
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F.10.2 SLOW FAST MOTION 
The syntax of this command is 
«SF PARAMS KFS <CR> 


where PARAMS is the list of parameters to be faired, and KFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers in increasing order. 


For each parameter in the command line, System IV will fair 
smoothly through the teyframes in the command line, The fairing will 
start slow and end in a marner determined by the values of the 
parameter in the keyframes in the command line. If the value of the 
parameter on an intermediate keyframe is an extreme value, the fairing 
Will approach and leave that value slowly. 


Example: .SF GROUPA SAM .TRNSLT_Y .BLUE_3 2-4 6 9 <CR> 
sets slow fast fairings for the parameters in the parameter 
group GROUPA, the node SAM’s .TRNSLT_Y parameter, and the 
frame parameter .BLUE_3. For each parameter, the fairing 
will pass through the values in keyframes 2,3,4,6, and ? 
and around the values in-keyframes 5,7, and 8. 


Examples .SF ALL 1 2 <CR> 
sets slow fast fairings for all parameters that can take 
slow fast fairings. For each parameter, the fairing will 
pass through the values in keyframes 1 and 2. 


Examples .SF $1 ALL S1 ALL £1 2 <CR> 
sets slow fast -fairings for all of section 1’s pnrameters 
and section 2’s parameterg that can take slow fast fairings. 
For each parameter, the fairing will pass through the values 
in keyframes 1 afd 2. 


Examples .SF (S1-S3(.SIZE .HBLW) 2 3 <CR> 
sets slow fast fairings for the .SIZE and .HBLW parameters 
of sections 1, 2, and 3. For each porameter, the fairing 
will pass through the values in keyframes 2 and 3. This 
command is equivalent to 
»~SF Si .SIZE .HBLW S2 .SIZE .HRLW S3 .SIZE .HBLW 2 3 <CR> 


SYSTEM IV USER’S MANUAL PAGE 80 


F.10.3 FAST SLOW MOTION 
The syntax of this command is 
-FS PARAMS KFS <CR> 


where PARAMS is the list of parametérs to be faired, and KFS lists the 
nunbers of the keyframes you want to fair through. You enter the 
heyframe mumbers in increasing order. 


For each parameter in the command line, System IV will fair 
smoothly through the keyframes in the command line. The fairing will 
end slow and start in a manner determined by the values of the 
parameter in the keyframes in the command line. If the value of the 
parameter on an intermediate keyframe is oh extreme value, the fairing 
will approach and leave that value slowly. 


Examples .FS S1 .TRNSLT_X .GREEN_2 $2 .FREQ_5 11-13 15 <CR> 
sets fast slow fairings for section 1’s .TRNSLT_X parameter, 
the frame parameter .GREEN_2, and section 2’s .FREQ_5 parameter. 
For each parameter, the fairing will pass through the 
values in keyframes 11,12,13, and 15 and around the value 
in keyframe 14. 


Examples .FS ALL 1 2 <CR> 
sets fast slow fairings for all parameters that can take 
fast slow fairings. For each parameter, the fairing will 
pass through the values in keyframes 1 and 2. 


Examples .FS $1 ALL S21 ALL 1 °2 <CR> 
sets fast slow fairings for all of section 1’s parameters 
and section 2’s parameters that can take fost slow fairings. 
For each parameter, the fairing will pass through the values 
in keyframes 1 and 2. 


Examples .FS (€$1-S3>¢.STZE .HELW) 2 3 <CR> 
sets fast slow fairings for the .SIZE and JHBLW parameters 
of sections 1, 2, and 3. For ench parameter, the fairing 
will pass through the values in keyframes 2 and 3. This 
command is equivalent to 
«FS Si .SIZE .HBLW S2 .SIZE .HBLW S3 .SIZE .HBLW 2 3 <CR> 
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F.10.4 LINEAR MOTION 


The syntax of this command is 


-LINEAR PARAMS KFS <CR> 


where PARAMS is the list of parameters to be faired, and KFS lists the 
numbers of the keyframes you want to fair through. You enter the 
kLeyframe numbers in increasing order. 


For each parameter in the command line, System IV will produce 
linear motion between the keyframes in the command line. 


Examples 


Examples 


Examples 


Examples 


-LINEAR S2 .PHASE_2. .TRNSLT_X S3.PARS .RED_1 1 4-6 <CR> 
sets linear fairings for section 2’s .PHASE_2 and .TRNSLT_X 
parameters, the parameters in the parameter group S3_PARS, 
and the frame parameter .RED_1. For each parameter, the 
fairing will pass through the values in keyframes 1,4,5, 
and 6 and around the values in keyframes 2 and 3. 


«LINEAR ALL 1 2 <CR> 

sets linear fairings for a1] parameters that can take 
linear fairings. For each parameter, the fairing will 
pass through the values in keyframes 1 and 2. 


«LINEAR S1 ALL G2 ALL 1 2 <CR> 

sets linear fairings for all of section 1’s parameters and 
section 2’s parameters that can take linear fairings. For 
each parameter, the fairing will pass through the values in 
keyframes 1 and 2. 


»LINEAR (S$1-S3(.SIZE .HBLW) 2 3 <CR> 

sets linear fairings for the .SIZE and .HBLW parameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This command 
is equivalent to 

«LINEAR Si .SIZE .HBLW S2 .SIZE .HELW S3 .SIZE .HELW 2 3 <CR> 
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F.10.5 HOLD MOTION 
The syntax of this command is 
«HOLT PARAMS KFS <CR> 


where PARAMS is thelist of pnrameters to be faired, and KFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers in increasing order. 


For each parameter in the command line, System IV will hold the 
yalue on each keyframe in the command line (except the last one?) until 
the next keyframe in the command line. 


You can use hold fairings for both rotational and non-rotational 
parameters. 


Examples HOLD $1 .HELST .HBLW S2 .SEL_HORIZ_FG 1 3 5-4 <CR> 
sets hold fairings for section 1’s, .HBLST and V.HBLW parameters 
and section 2’s horizontal position function generator route. 
For each parameter, the fairing passes through the values in 
keyframes 1,3,5, and 6 and around the values in teyframes 
2and 4. 


Examples .HOLD CAR «COMPAS .INCLNT .ROTATE 1 4 
sets hold fairings for the node CAR’s .COMPAS, .INCLNT, dnd 
«ROTATE parameters. For ench parameter, the fairing will 
pass through the values in keyframes 1 and 4 and around the 
values in keyframes 2 and 3. 


Examples .HOLD ALL 1 2 <CR> 
sets hold fairings for all parameters that can take hold 
fairings. For each parameter, the fairing will pass 
through the values in keyframes 1 and 2. 


Examples HOLD Si ALL S2 ALL 1 2 <CR> 
sets hold fairings for all of section 1’s parameters and 
section 2’s parameters that can take hold fairings. For 
each parameter, the fairing will pass through the values in 
keyframes 1 and 2. 


Example: HOLD (S1~-S3 .SIZE .HBLW) 2 3 <CR> 
sets hold fairings for the «SIZE and .HBLW porameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This command 
is equivalent to 
»-HOLID S1 .SIZE .HBLW S2 .SIZE .HELW S3 .SIZE .HBLW 2 3 <CR> 
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F.10.6 ROTATIONAL SLOW FAST SLOW MOTION 


To specify stow fast slow motion for rotational parameters, you 
use the wR SFS command. The syntax of this command is 


«KR SFS PARAMS KFY NUM1 KF2 NUM2 ... KFi-1 NUMi-1 KFi <CR> 


wheres 
PARAMS is the list of rotational paraméters you are fairing. 


KF1l, KF2,..., KFi are the numbers of the keyframes you are 
fairing through. You enter these numbers in increasing order. 


NUM1, NUM2,..., NUMi-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position between each pnir of keyframes you are fairing 
through. (Refer to the discussion below. ) 


Rotational fairing commands resemble their non-rotational 
counterparts, with two differences. First, hyphens are not allowed in 
rotational fairing commands. You type out all keyframe numbers 
explicitly. Second, between every pair of keyframe numbers, you enter a 
number that System IV uses to determine the direction of rotation and 
the number of revolutions to make. 


The number (call it NUM) that you enter between a pair of keyframe 
numbers follows these rules: 


If NUM > 0, the rotation will be COUNTERCLOCKWISE relative to 
the positive end of the axis of rotation. NUM is 
the number of times that the rotating ob ject 
will pass through its initial position. 


If NUM <. 0, the rotation will be CLOCKWISE relative to the 
positive end of the axis of rotation. The 
magnitude of NUM is the number of times that the 
rotating object will pass through its initial 
position. 


If NUM 


O, the rotation will he in the SHORTEST DIRECTION from 
the initial position to the final position. The 
value 0 is internally converted to either +1 or ~-i, 
depending on the shortest direction. 


The value of NUM must be an integer greater than -1000 and less than 
1000. Each sequence of NUM’s in your command line must have a sum 
greater than ~10000 and less than 10000. 


Notice that the mumber of times a rotating object passes through 
its initial position is not necessarily the same as the number of 
revolutions the object makes. The rotating object alwnys starts at its, 
initial position, so the number of times through. the initial position 
must be at least 1. If an object rotates through only part of one 
revolution, then the number of times through the initial position is i, 
but the rumber of revolutions is 0. 
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For each parameter in the command line, System IV will fair 
smoothly through the keyframes in the command line. The fairing will 
start slow and end slow. The fairing will appear to pass through the 
parameter’s value in each keyframe in the ‘command line. Actually, the 
fairing passes through a computed value that takes into account the 
number of rotations prior to the keyframe. The computed value is the 
actual value plus an integer multiple of 2%PI. If the parameter’s 
computed value on an intermediate keyframe is an extreme value, the 
fairing will approach and leave that value slowly. 


Rotational slow fast slow fairings are the default fairings for 
rotational parameters. By defdult, rotations always proceed in the 
shortest direction between consecutive pairs of keyframes. 


Examples .R_SFS S1 .COMPAS CAR ROTATE GROUP1 15 2 6 4 <CR> 
sets rotational slow fast slow fairings for section 1/’s 
-COMPAS parameter, the node CAR’s .ROTATE parameter, and the 
parameters in the parameter group GROUPL. CThey must all he 
rotational parameters.) For each parameter, the fairing 
passes through keyframes 1,2, and 4 and around keyframe 3. 
Each fairing passes through the starting position 5 times 
between teyframes 1 and 2, and 6 times hetweeen keyframes 2 
and 3. All rotations are counterclockwise. 


Examples .R_SFS ALL 1 0 2 <CR> 
sets rotational slow fast slow fairings for all parameters 
that can take rotational slow fast slow, fairings. For each 
parameter, the fairing will pass through the values in 
keyframes 1 and 2. Each fairing passes through the starting 
position 1 time, and each rotation proceeds in the shortest 
direction. 


Examples .R SFS S1 ALL S2 ALL 1 ©O 2 <CR> 
sets rotational slow fast slow fairings for all of section 
1’s parameters and section 2’s parameters that can take 
rotational slow fast: slow fairings. For each parameter; the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Example: .R_SFS (91-93 (ROTATE) 2 3 3 ‘<CR> 
sets rotational slow fast slow fairings for the .ROTATE 
parameters of sections 1, 2, and 3. For ench parameter, 
the foiring will pass through the values in keyframes 2 and 
3. Each fairing passes through the starting position 3 
times between keyframes 2 and 3. All rotations are 
counterclockwise. This command is equivalent to 
»~R_SFS Si ROTATE $2 .ROTATE S3 .ROTATE 2 2 3 <CR> 
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F.10.7 ROTATIONAL SLOW FAST MOTION 


To specify slow fast motion for rotational parameters, you use the 
«RSF command. The syntax of this command is 


«RK SF PARAMS KF1 NUMI KF2 NUM2 ... KFi-1 NUMi-1 KFi <CR> 
wheres 
PARAMS is the list of rotational parameters you are fairing. 


KFi, KF2,..., KFi are the numbers of the keyframes you are 
foiring through. You enter these numbers in increasing order. 


NUM1, NUM2,..., NUMi-1 define the direction of rotation and 
number of times that the rotating object will pass through its. 
initial position between each pair of keyframes you are fairing 
through. 
The syntax is the same as for rotational slow fast slow motion. See 
section F.10.6 for a complete explanation of the syntax 


This command is similar to the .R_SFS command. The only 
difference is that for each parameter in the command line, the fairing 
will start slow and-end in a manner determined by the parameter’s 
computed values in the keyframes in the command line. 


Examples .R SF S1 .MASK2_ANGLE BOX » INCLNT «ROTATE 1-2 3 -2 4 “CRD 
sets a rotational slow fast fairing for section 1s 
»MASK2_ANGLE parameter and for the node BOX’s .INCLNT and 
»ROTATE parameters. For each parameter, the fairing passes 
through keyframes 1,3, and 4 and around keyframe 2. Each 
fairing passes through the starting position 2 times 
between keyframes 1 and -2, and 2 times hetween keyframes 3 
and 4. All rotations are clockwise, 


Examples .R SF ALL 1 0 2 <CR> 
sets rotational slow fast fairings for o11 parameters that 
can take rotational slow fast fairings. For each parameter, 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction. 


Examples .R_ SF Sl ALL S2 ALL 1 © 2 <CR> 
sets rotational slow fast fairings for all of section 1’s 
parameters and section 2’s parameters that can take 
rotational slow fast fairings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Examples 
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wR SF (S$1-S3>( .ROTATE) 2 3 3 <CR> 

sets rotational slow fast foirings for the .ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the foiring will pass through the values in keyframes 2 and 
3. Each fairing passes through the starting position 3 
times between keyframes 2 and 3. All rotations are 
counterclockwise. This command is equivalent to 

«RSF $1 . ROTATE S2 .ROTATE S3 .ROTATE 2 2 3 <CR> 
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F.10.8 ROTATIONAL FAST SLOW MOTION 


To specify fast slow motion for rotational parameters, you use the 
eRLFS command. The syntax of this command is 


«RFS PARAMS KF1 NUM1 KF2 NUM2 ... KFi-1 NUMi-1 KFi <CR> 


wheres 


PARAMS is the list of rotational parameters you are fairing. 


KF1, KF2,..., KFi are the numbers of the keyframes you are 
fairing through. You enter these numbers in increasing order. 


NUM1L, NUM2,..., NUMi-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position between each pair of keyframes you are fairing 
through. 


The syntax is the same as for rotational slow fast slow motion. See 
section F.10.6 for a complete explanation of the syntax. 


This command is similar to the .R_SFS command. The only 
difference is that for each parameter in the command line, the fairing 
will end slow and start in a manner determined by the parameter’s 
computed values in the keyframes in the command line. 


Examples 


Examples 


Examples 


»~R_FS SAM .ROTATE S9 .ROTATE 1 -2 2 -1 3 -1 5 <CR> 

sets a rotational fast slow fairing for the node SAM’s 
«ROTATE parameter dnd section 9’s .ROTATE parameter. For 
each parameter, the fairing passes through keyframes 1,2,3, 
and 5 and around keyframe 4. The fairing passes through the 
starting position 2 times between keyframes 1 and 2, 1 time 
between keyframes 2 and 3, and 1 time between keyframes 3 and 
S. All rotations are clockwise. 


«RUFS ALL 1 0 2 <CR> 

sets rotational fast slow fairings for all parameters that 

can take rotational fast slow fairings. For each parameter, 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the Starting position 1 time, and 
each rotation proceeds in the shortest direction. 


eRLOFS S21 ALL S2 ALL 1 0 2 <CR> 

sets rotational fast slow fairings for all of section 1/5 
parameters and section 2’s parameters that can take 
rotational fast slow fairings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Exanples 
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wROFS (€$1-S3>( .ROTATE) 2 3 3 <CR> 

sets rotational fast slow fairings for the .~ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the values in keyframes 2 and 
3. Each fairing passes: through the starting position 3 
times between keyframes 2 and 3. All rotations are 
counterclockwise. This command is equivalent to 

-RUFS S41 .ROTATE S2 .ROTATE S3 .ROTATE 2 2 3 <CR> 
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F.10.9 ROTATIONAL LINEAR MOTION 


To specify linear motion for rotational parameters, you use the 
wR OLIN command. The syntax of this command is 


»R LIN PARAMS KF1 NUM1 KF2 NUM2 ... KFi-1 NUMi-1 KFi <CR> 


wheres 


FARAMS is the list of rotational parameters you are fairing. 


KF1i, KF2,..., KFi are the numbers of the keyframes you are 
fairing through. You enter these numbers in increasing order. 


NUM1, NUM2,..., NUMi-1 define the direction of rotation and 
number of times that, the rotating object will pass through its 
initial position between each pair of keyframes you are farring 
through. 


The syntax is the same as for rotational slow fast slow motion. See 
section F.10.6 for a complete explanation of the syntax. 


For each parameter in the command line, System IV will produce 
linear motion between each pair of keyframes you are consecutively 
fairing through, using the number of rotations you specify between each 
pair of keyframes. 


Examples 


Examples 


Examples 


»-R_LIN S2 .ROTATE PG 11 -1 12 3:14 <CR. 

sets a rotational linear fairing for section 2’s .ROTATE 
parameter and the parameters in the parameter group PG. 

(They must all be rotational parameters.) For each parameter, 
the fairing passes through keyframes 11,12, and 14 and around 
keyframe 13. The fairing passes through the starting 
position 1 time between teyframes li and 12, and 3 times 
between keyframes 12 and 14. The rotation between keyframes 
11 and 12 is counterclockwise. The rotation between 
keyframes 12 and 14 is clockwise. 


»~RLLIN ALL 10 2 <CR> 

sets rotational linear fairings for all parameters that can 
take rotational linear faoirings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting ‘position 1 time, 
and each rotation proceeds in the shortest direction. 


»«R_LIN $1 ALL $2 ALL 1 0 2 <CR> 

sets rotational linear fairings for all of section 1s 
parameters and section 2’s parameters that can take 
rotational linear fairings. For ench parameter, the fairing 
will pass through the values in keyframes 1 and 2. Each 
fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction. 


Examples 
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»«R_LIN (S9$1-S3X .ROTATE) 2 3 3 <CR> 

sets rotational linear fairings for the «ROTATE 

parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the values in keyframes 2 and 
3. Each fairing passes through the starting position 3 
times between keyframes 2 and 3. All rotations are 
counterclockwise. This command is equivalent to 

»~R_LIN $1 .ROTATE S2 .ROTATE S3 .ROTATE 2 2 3 <CR> 
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F.10.10 PHASE LINEAR MOTION 


To fair phase parameters so that function generators appear to be 
‘free running’ during playback, you use the .PS_LIN command. The phase 
parameters will change at. rates determined by their corresponding 
incremental phase parameters. (Refer to section F.9.43.4 for 2 
discussion of incremental phase.) To set a phase linear fairing, enter 


»PS_LIN PARAMS KFS <CR> 
wheres 


FARAMS is a list of parameters to be faired. All the 
parameters must he phase parameters. 


KFS lists the numbers of the keyframes you want to fair 
through. You enter the keyframe numbers in increasing order. 


For each parameter in the command line, System IV will produce 
phase linear motion between ench consecutive pair of keyframes in the 
command line. For each pair of keyframes, the fairing will pass 
through the first keyframe’s phase value and continue on at the 
velocity determined by the first keyframe’s incremental phase value. 
The second keyframe’s phase value is not used to fair between the two 
kLeyframes, so the fairing will jump to go through the second keyframe’s 
phase value if the value of phase is changing as it leaves the second 
keyframe. 


To see the difference between rotational linear motion and phase 
linear motion, consider the following pair of commands: 


eR_LIN S1 .PHASE_1 1 0 2 <CR> 
«PS_LIN SI .PHASE_1 1 2 <CR> 


If you enter the .R_LIN command, the fairing will poss through 
keyframe 1’s PHASE _1 value and contirme on linearly through keyframe 
2°s .PHASE_1 value. The velocity of the phase between the two keyframes 
will be determined by the values of .PHASE_1 in the two keyframes. This 
is like drawing a straight line when you know two points that the line 
must pass through. 


If you enter the .PS_LIN command, the fairing will pass through 
keyframe 1/s .FHASE_1 value and continue on linearly at the velocity 
determined by keyframe 1’s .DELTA_PHASE_1 value. Keyframe 2’s .PHASE_1 
value will be ignored unless the value of .FHASE_1 is changing as it 
leaves keyframe 2, in which case the fairing will jump in order to pass 
through keyframe 2’s .PHASE_f£ value. This is like drawing a straight 
line when you know one point that the line must pass through and the 
slope of the line at that point. 


Examples .PS_LIN $1 .PHASE_1 .PHASE_2 S2 .PHASE_5 2-4 7 8 <CR> 
sets a phase linear fairing for section i’s .FHASE_1 and 
»~PHASE 2 parameters, and for section 2’s .PHASE_5 parameter. 
For each parameter, the fairing passes through keyframes 
2,3,4,7, and 8 and around keyframes 5 and 4. 
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Examples .PS_LIN ALL 1 2 <CR> 
sets phase linear fairings for all active phase porameters. 
For each parameter, the fairing will pass through the 
values in keyframes 1 and 2. 


Examples .PS_LIN S21 ALL S2 ALL 1 2 <CR> 
sets phase linear foirings for all of section 1’s and 
section 2’s active phase parameters. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 


Example: .PS_LIN ($1-S3.PHASE_1) 2 3 <CR> 
sets phase linear fairings for the .PHASE_1 parameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This command 
is equivalent to 
«-PS_LIN S1 .PHASE_1 S82 .PHASE_1 S3 .PHASE_1 2 3 <CR> 
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F.i1 DELETING FALIRINGS 
To delete fairings or motions you have specified, enter 
»DELETE_FAIR PARAMS KFS <CR> 


where PARAMS is the list of parameters and KFS is a list of keyframe 
numbers. You may include sequences of keyframes using the hyphen ‘~-’. 
You enter the keyframe numbers in increasing order. 


This command removes the inbetween information for the parameters 
and keyframes in the command line using the following rules. 


ao. For each sequence of keyframes KF1-KF2, all of 
the fairing information on how to create the 
inbetweens from KF1 to KF2 will be removed. This 
does not delete the information that tells how to 
create the inbetweens to get to KFL from the 
previous keyframe or to get from KF2 to the next 
kheyframe . 


b. For each single keyframe KF, all of the fairing 
information will be removed from the keyframe. 
This includes the information on how to get to 
the keyframe ard how to ledve the keyframe. The 
fairing information on keyframes around keyframe 
KF will not be touched. = 


Example: .QELETE FAIR St .SIZE .ROTATE PG1 .RED_1 3 5 6-7 <CR> 
deletes” fairing information for section 1/s «SIZE and .ROTATE 
parameters, the parameters in the parameter group PG1, and 
the frame parameter .RED 1. For each parameter, all of the 
fairing information will be removed from keyframes 3 and 5. 
The fairing information on how to create the inbetweens to 
get from keyframe 6 to keyframe 7 will also be removed. 


Examples DELETE FAIR ALL 1 3-4 <CR> 
deletes fairing information for all parameters. For each 
parameter, all of the fairing information will be removed 
from keyframe 1. The fairing information on how to create 
the inhetweens to get from keyframe 3 to keyframe 4 will 
also be removed. 


Examples DELETE FAIR Si ALL S2 ALL 1 3-4 <CR> 
deletes fairing information for oll of section 1i’s and 
section 2’s parameters. For each parameter, all of the 
fairing information will be removed from keyframe 1. The 
fairing information on how to create the inbetweeris to get 
from keyframe 3 to keyframe 4 will also be removed. 


Examples .DELETE FAIR (S1-S3 > .PHASE_1) 2 3 <CR> 
deletes fairing information for the »PHASE_1 parameters 
of sections 1, 2, and 3. For each parameter, all the 
fairing information will he removed from keyframes 2 
and 3. This command is equivalent to 
~-DELETE FAIR S1 .PHASE_1 S2 .PHASE_1 S3 .PHASE_1 2 3 <CR> 
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F.12 ANIMATE FLIP 


Animate flip allows you to examine your keyframes in rapid 
succession by using the numeric pad. You can retrieve a keyframe, 
modify the picture that you are looking at, and then copy the new 
picture over the original keyframe. While you are in animate flip, 
you, can also perform most regular animate functions. 


To enter animate flip, enter 
oFLIP <CROX 


The lamp on that switch wild go on to indicate that the flip option is 
selected. 


In animate flip, .ou can examine up to 10 keyframes at a time. 
Since the current scene might contain, more than 10 keyframes, System IV 
will need to know which keyframes you want to examine. You ee 
this information by making one keyframe into the ‘reference frame’ 

When you enter animate flip, the reference frame is the keyframe that 
the picture is from, provided that that keyframe is from the current 
scene. You can make any keyframe into the reference frame by 
retrieving the keyframe with the .FETCH_KF command. 

Once you’ve established a reference frame, you can use the numeric 
pad to moke the reference frame. or. arny of the next 9 keyframes after it 
into the picture. Enter 


NUM ° 


on the numeric pad, where NUM is a digit between 0 and 9. The keyframe 
that is retrieved will be the keyframe that is NUM keyframes after the 
reference frame. 


In animate flip, you can use the .MAKE_KF command only to modify 
existing keyframes, not to make new keyframes. Also, the syntax you 
use im animate flip differs from the syntax you use when the flip 
option is not selected. If you enter 


»MAKE_KF <CR>%x <CR> 


in animate flip, then the picture that you see will he copied over the 
Leyframe that the picture originally, came from, as shown on line 7 of 
the alphanumeric display, as long as that keyframe is from the current 
scene. Note that the .MAKE_KF command does not accept video frame 
numbers as arguments. when you are in animate flip. 
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When you are in animate flip, you cdn compare two pictures without 
making them into keyframes. If you enter 


«PUSH <CR>X 2 


System IV will ‘remember’ how, the picture looked at the time you 
entered this command. You now can adjust the parameter values in your 
picture and enter 


«XCHNG <CR>*® 


to flip between the original picture and the adjusted picture. Each 
time you enter this command, System IV exchanges the ‘remembered’ 
picture with the picture displayed on the screen. 


To exit animate flip, enter 
«FLIP <CR>X 


The lamp on that switch will go out. You must exit animate flip before 
you can exit animate mode. ‘You must alsa exit animate flip hefore you 
cam select the .BISPLY_PHASE option. 


Examples Suppose that the current scene contains 17 keyframes. 
You want to flip through keyframes 4-13 and modify 
keyframe 13. You enter 


»FLIP <CR>* 
(enters animate flip) 


»FETCH KF 4 <CR> 
(makes keyframe 4 the reference frame) 


(displays keyframe 4 
(displays keyframe 5 
(displays keyframe 6 
(displays keyframe 7 
(displays keyframe 8 
(displays keyframe 9) 

(displays keyframe 10) 
(displays keyframe 11) 
(displays keyframe 12) 
(displays keyframe 13) 


SWoOonNaGAaGHHrO 


Now you can adjust parameters. in 
the picture. 


«MAKE _KF <CROk <CR> 
(replaces keyframe 13 with the new picture) 


«FLIP <CR>X 
Cexits animate flip? 
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F.13 INSERT 


System ITV allows you to insert parameter values from the keyframes 
of one scene into selected video frames in the current scene. The 
parameters you insert should have hold motion, or the results ‘will he 
unpredictable. The insert program is used primarily to insert heads, 
lips, etc. into the current scene. 


To enter the insert program, the command is 
~INSERT <CR>* 


The lamp on that switch will go on, and the insert program will wait 
for cammands. 


The syntax for the first command ‘to the insert program is, 
SCE PARAMS KF VES <CR> 
wheres 


SCE is the name of the scene the porameters will be 
inserted from, called the ‘reference scene’. 


FARAMS lists the parameters to be inserted. 


KF is the number of the keyframe in the reference scene 
that parameters will be inserted from, called the 
‘reference keyframe’. 


VFS lists the numbers of the video frames in the current 
scene that parameters will be inserted into. Each single 
video frame number VF means insert the parameter on a 
single video frame only. Each sequence of video frame 
numbers VF1-VF2 means insert the parameter on an inclusive 
set of video frames hetween VF1 and VF2. 


The first command to the insert program establishes the reference 
scene and the parameters you want to insert. Now you can insert more 
values from the same parameters and the same reference scene as before. 
To do this, enter 


KF VES <CR> 


where KF is the new reference keyframe and VFS lists the numbers of the 
video frames in the current scene that parameters will be inserted 
into. * 


Insert commands can cause new keyframes to be added to the current 
scene. After ench command, the number of keyframes in the current 
scene is updated on the alphanumeric display. 
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To exit the insert program, enter 


The lamp on that switch will go off. 


«INSERT <CR>k 


You will exit the insert program 


automatically if you enter an invalid command to the program. 


Examples 


Suppose section 1 of your artwork contains 3 heads. You 
want to switch heads in scene B, the current scene. You 
want to see the ist head on frames 1-30, the 2nd head on 
frame 31, the 3rd head on frames 32-59, and the ist head 
again on frame 60. 


To do this, you make scene A into a reference scene. You 
make 3 keyframes in scene A, each showing a different head. 
Say that you adjusted .HBLST and .HBLW to'blank uhwanted 
heads in the keyframes. 


Now you select scene B as the current scene, and enter 


«INSERT <CR>X 


2 


3 


Centers the insert program) 


$1 .HBLST .HBLW 1 1-30 60 <CR> 

(makes scene A the reference scene, 

makes section 1’s .HBLST and .HBLW the 
parameters to be inserted, 

and inserts ist head on frames 1-30 and 60> 


31 <CR> 
Cinserts 2nd head on frame 31) 


32-59 <CR> 
Cinserts 3rd head on frames 32-59) 


«INSERT <CR>* 


(exits the insert program) 
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F.14 DISFLAY ARTWORK 
If you enter 
«ART <CR>X 


the lamp on that switch will go on and the artwork will he displayed 
using the sectioning camera. If you enter 


eART <CR>X 
again, the lamp on that switch will go off and the last picture 
displayed will appear again. 
F.15 DISPLAY PHASE 


System IV allows you to see function generator phases in motion as 
you ad just incremental phase parameters. (Refer to section F.%.3.4 for 
a discussion of incremental phase.) To see the phases in motion, enter 


»DISPLY_ PHASE <CR>X 


The lamp on that switch will go on and for all the function generator 
phase parameters, phase plus delta phase will he displayed. You can 
select a node and adjust delta phase parameters while this is 
happening. If you enter 


«DISPLY PHASE <CR>x 
again, the lamp on the switch will go out and the original picture will 


appear again. You must disable the display phase option before you can 
enter animate flip or exit animate mode. 
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F.16 PRINT KEYFRAME INFORMATION 


You can get a printout of the information in your keyframes. The 
printout shows parameter values, fairing symbols for parameters that 
carr be fnired, and the number of rotations for rotational parameters. 


To print keyframe information for selected parameters and selected 
keyframes in the current animate scene, enter 


»~PRINT PARAMS KFS <CR> 


where PARAMS is a list of: parameters gqnd KFS is a list of keyframe 
numbers. You enter the keyframe numbers in ascending order. 


For each parameter and each keyframe in your command line, System 
IV prints information in a format similar to the example below. The 
exact format depends on the type of parameter. (The parameter in this 
example is continuous and rotational. > 


Examples 000961 
DEFLT/ HOLD 
(0) 


000961 is the value of the parameter in the keyframe. 
For discrete parameters, the value might be the 
name on a switch, or ‘ON’, or ‘OFF’, etc. 


DEFLT/HOLD means that the left fairing symbol is ‘default’ 
and the right foiring symbol is ‘hold’ in this 
keyframe. Fairing symbols are printed ‘only for 
Parameters that can be faired. 


(90) means that the number of rotations is 0 between 
this keyframe and the next keyframe. The number 
of rotations is printed only for rotational 
parameters . ‘ . 


Note that ‘number of rotations’ is really a misnomer. The number 
is actually the number of times that the rotating object passes through 
its initial position, as discussed in s@ction F.10.6. 


The abbreviations used for the left and right fairing symbols ares 


DEFLT default 

SFS slow fast slow motion 

SF slow fast motion 

FS fast slow motion 

LINEAR linear motion 

HOLT! hold motion 

THRU fairing passes through this keyframe 
R_SFS rotational slow fast slow motion 
k_SF rotational slow fast motion 

R_FS rotational fast slow métion 

R_LIN rotational linear motion 

R_ THRU rotational fairing passes through this keyframe 
PS LIN Phase linear motion 


LOCK fairing locks out this keyframe 
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F.17 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the 
purpose of documentation. Section E.15 contains a completed discussion 


of how to include notes. 
F.18 CREATE & COMMAND FILE 
You can store System IV commands in a disk file so that you can 


call up the commands later by entering the file mame. Instructions for 
creating command files are in section £.25. 
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G. SCENE EDIT MODE 


Im scene edit mode you will splice scenes together in various ways 
and merge action from one scene into another scene. You will build up 
more complex scenes from simple scenes. 


To enter scene edit mode, the command is 
»SCENE_EDIT <CR>x 


The lamp on that switch will go on. The picture geen will be the last 
picture displayed (the last picture the animator composed or the lost 
picture shown if scene edit mode is heing entered from playback mode). 


Figure G.1 shows what will be displayed on the alphanumeric 
display when scene edit mode is entered. This is similar to the 
display in animate mode. Lines 1 through 5 cantain information about 
the ten scenes. The permanent scene names are A,B,C,D,E,F,G,H,T,J. 
The fields labeled ’XXXXXXXXXXXXXX’ contain the alternate scene names. 
For each scene, the field labeled ’YYYY” contains the number of 
keyframes, and the field labeled ‘ZZZZ’ contains the last video frame 


used. 


Lines 8 through 23 of the alphanumeric display will he used to 
echo command lines. Line 24 is for error messages. 


You can now execute scene edit commands. After a scene edit 
command is executed, the information at the top of the alphanumeric 
display will be updated. 


To exit scene edit mode, you select any other mode. 


XXXXXXXXXXXXXX A YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX F YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX B YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX G YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX C YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX H YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX LT YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX I YYYY KFS ZZZZ VFS 
XXXXXXXXXXXXXX E YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX J YYYY KFS ZZZZ VFS 


FIGURE G.1 -- ALPHANUMERIC’ DISPLAY FOR SCENE EDIT ODE 
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G.1 BLENDING SCENES 


System IV allows you to lengthen o scene by blending copies of 
scenes onto the end of it. The scenes dre spliced end to end, and the 
motions at the splices are fixed so as to make smooth transitions 
between the scenes. 


The scene to be lengthened can initially be empty. When two 
non-empty scenes are blended together, the last keyframe of the first 
scene must be identical to the first keyframe of the second scene, or 
the results will be unpredictable. 


You can use the blend program to produce cycles. You can also use 
it to make a copy of a scene (see examples). 


To blend scenes together, enter 
~BLEND SCE XNUM1* SCE1 *NUM2% SCE2 ... KNUMI* SCE <CR> 
wheres 


SCE is the mame of the scerie you want to lengthen. This 
scene can. bé empty. 


Each SCEi is the name of a non-empty scene that you want to 
blend onto the end of first scene. 


Each NUMi is the number of copies of SCE to blend. The 
number must be greater than zero. If the number is 
omitted, System IV assumes a value of 1. 


You can blend copies of a scene onto the end of itself. In this 
case, System IV-will accept a shorthand form of the .BLEND command. 
If you eanter 
BLEND KE Sce KNVME <cr> 


»-BLEND SCE *NUME <CR> 
the command line will be interpreted as 
«BLEND SCE XNUM# SCE’ <CR> 


and System IV wild blend NUM copies of the scene onto the end of the 
original scene. 


Here’s what happens when you’ blend a copy of scene 2 onto the end 
of scene 1, assuming that both scenes contain keyframes. Fairing 
information from the first, keyframe of scene 2 is copied to the last 
keyframe of scene 1, then all keyframes of scene 2 except the first 
keyframe are appended onto scene 1. The number of keyframes in scene 1 
is increased by the number of keyframes in scene 2, minus 1. The video 
frame numbers of the appended keyframes are assigned so that the mumber 
of inbetweens between any two appended keyframes is the same as the 
number of inbetweens between the corresponding keyframes in scene 2. 
That is, blending a copy of scene 2 onto scene 1 preserves the relative 
timing of all the keyframes. The blend program leaves scene 2 
unchanged. 
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If all the non-empty scenes in a .BLEND command Line have already 
been compiled for playback, then the blended scene can be played back 
without compilation after the blend program is finished. 


If an error occurs while a .BLEND command is being executed, all 
scenes in the command line are left unchanged. 


Examples 


Examples 


Examples 


Examples 


Examples 


Examples 


~-BLENTD 12 1 A121 Bi C <CR> 

blends 1 copy of scene A, 1 copy of scéne B, and 1 copy 
of scene C Cin that order) onto the end of scene D. 
Since 1’s are optional, this command could also be 
entered as .BLEND D A BC <E€R>. 


«BLEND A 2A 3 F C 2 F <CR> 

blends 2 copies of scene A, 3 copies of scene F, 1 copy of 
scene C, and 2 more copies of scene F (Cin that order? onto 
the end of scene A. 


»BLEND WALK CYCLE 10 STEP HOP SKIP JUMP <CR> 

blends 10 copies of a scene named STEP, 1 copy of d scene 
named HOP, 1 copy of a scene mamed SKIP, and 1 copy of 2 
scene mamed JUMP Cin that order) onto the end of a. scene 
named WALK_CYCLE. 


»BLEND A 3 <CR> 

blends 3 copies of scene A onto the end of scene A. (The 
new scene A will contain 4 copies of the old scene A.) 
This command line is in shorthand form. It means the same 
thing as .BLEND A 3 A <CR>. 


»~BLEND A <CR> 

blends 1 copy of scene A onto the end of scene A. This 
command line is in shorthand form and the number ‘1° is 
omitted. The.command means the same thing as «BLEND A 1 <CRK> 
or as .BLEND A 1 A <CR>. 


~BLEND B A <CR> 

blends 1 copy of scene A onto the end of scene RB. If scene 
Bwas initially empty, this command makes scene Ba copy of 
scene A. 
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G.2 SPLICING SCENES 


System IV allows you to lengthen a scene by splicing copies of 
scenes onto the end of it. The scenes are spliced end to end, and hold 
motions are inserted at the splices. Splicing scenes together is like 
splicing strips of movie film together. 


The scene to he lengthened can initially be empty. You can use the 
splice program to make a copy of a scene_(see examples). 


To splice scenes together, enter 


«SPLICE SCE *NUM1* SCE1 XNUM2% SCE2 ... KNUMix SCEi <CR> 


wheres 


SCE is the name of the scene you want to lengthen. This 
scene can he empty. 


Each SCEi is the name of a nan-empty scene that you want to 
splice onto the end of first scene. 


Each NUMi is the number of copies of SCEi to splice. The 
number must be greater than zero. If the number is 
omitted, System IV assumes a value of 1. 


You can splice copies of a scene onto the end of itself. In this 
case, System IV will accept a shorthand form of the .SPLICE command. 
If you enter 


~SPLICE SCE *NUM* <CR> 
the command line will be interpreted as 
~SPFLICE SCE #NUM* SCE <CR> 


and System IV will splice NUM copies of the scene onto the end of the 
original scene. 


The .BLEND and .SPLICE commands Have the same syntax but perform 
different functions. 


If scene 1 and.scene 2 contain keyframes, here is what happens 
when you splice a copy of scene 2 onto the end of scene 1. All the 
keyframes of scene 2 are appended onto scene 1. Hold motion is 
inserted at the splice. The number of keyframes in scene 1 is 
increased by the number of keyframes in scene 2. The first appended 
keyframe has its video frame number increased by the number of videg, 
frames in the original scene 1. The other appended keyframes are 
assigned video frame numbers so that the number of inbetweens between 
any two appended keyframes is the same as the number of inbetweens 
between the corresponding keyframes in scene 2. That is, splicing a 
copy of scene 2 onto scene 1 preserves the relontive timing of all the 
keyframes. The splice program leaves scene 2 unchanged. 
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If all the non-empty scenes in a .SPLICE command line have already 
been compiled for playback, then the spliced scene can be played back 
without compilation after the splice program is finished. 


If an error occurs while a .SPLICE command is being executed, all 
scenes in the command line are left unchanged. 


Examples «SPLICE D1 A1B1C <CR> 
splices 1 copy of scene A, 1 copy of scene B, and 1 copy 
of scene C (in that order) onto the end of: scene 2. 
Since 1’s are optional, this command could also be 
entered as .SPLICE D ABC <CR>. 


Examples .SPLICE A 2A 3 F C 2 F <CR> 
splices 2 copies of scene A, 3 copies of scene F, 1 copy of 
scene Cy, and 2 more copies of scene F (in that order) onto 
the end of scene A. 


Examples .«SFLICE WALK CYCLE 10 STEP HOP SKIP JUMP <CR> 
splices 10 copies of a scene named STEP, 1 copy of a scene 
named HOP, 1 copy of a scene mamed SKIP, and 1 copy of a 
scene named JUMP Cin that order) onto the end of a scene 
named WALK _CYCLE. 


Examples ~.SPLICE A 3 <CR> 
splices 3 copies of scene A onto the end of scene A. (The 
new scene A will contain 4 copies of the old scene A.) 
This command line is in shorthand form. It means the same 
thing as .SPLICE A 3 4 <CR>. 


Examples .uJSPLICE A <CR> 
splices 1 copy of scene A onto the end of scene A. This 
command line is in shorthand form and the number ‘1° is | 
omitted. The command means the same thing as «SPLICE A 1. <CR> 
or as «SPLICE A 1A <CR>. 


Examples .SPLICE B A <CR> 
splices 1 copy of scene A onto the end of scene B. If 
scene B was initially empty, this command makes scene Ba 
copy of scene A. 
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G.3 MERGING SCENES 


System IV allows you to merge action into a scene from other 
scenes. You can select the video frame mumber or numbers at which the 
merged action begins. 


The merge program modifies existing scenes. You cannot use the 
program to create a new scene or to lengthen a scene by merging in 
action before the first video frame or after the last video frame. 


To merge action into a scene, enter 
»MERGE SCE VF1 SCE1 PARAMS1 VF2 SCE2 PARAMS2 ... VFi SCE PARAMSi <CR> 
wheres 


SCE is the name of the scene that action will be merged 
into. sd 


Each SCEi is the name of a scene that action will he merged 
from. 


Ench VFi is the video frame number in SCE where merged 
action from SCEi will begin. 


Each PARAMSi lists the parameters from SCEi that will be 
merged into SCE. 


You can use the merge program to animate asynchronous moves. For 
example, to animate two balls houncing at different rates, you can 
animate the balis individually in eeperdee scenes, then merge the 
action together. 


Here’s what happens when you merge action from scene 2 into 
scene 1. Suppose that the action from scene 2 should begin at video 
frame number VF of scene 1. System IV makes a temporary copy of scene 
2. This ‘copy will be deleted after the merge command is completed. 
System IV executes the command 


eMOVE_ALL_KF 1 VF <CR> 


on temporary scene 2. For each parameter not in the command line, its 
value is locked out «ain ench keyframe of temporary scene 2. For each 
parameter in the command line, its motion information is unchanged. 
Temporary scene 2 is inserted into scene 1 as follows. If a keyframe 
im scene 1 and a keyframe in temporary scene 2 have the same video 
frame rumber, the values and motion information for the parameters in 
the command line are copied from that keyframe in temporary scene 2 to 
that keyframe in scene 1. If a keyframe ih temporary scene 2 does not 
have the same video frame number as any keyframe in scene i, then that 
heyframe in temporary scene 2 is inserted into scene 1 as a new 
kLeyframe. If the video frame number of a keyframe in scene 1 is 
inbetween the video frame numbers of two keyframes in temporary scene 
2, then the values of the parameters in the command line will be locked 
out in that keyframe. 
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If an error occurs while a .MERGE command is being executed, all 
scenes in the command line are left unchanged. 


Example: .MERGE A 1 8 .RED_1 .BLUE_1 .GREEN_1 <CR> 
merges the background colors from scene B into scene A, 
starting at video frame. 1 in scene A. 


Examples .MERGE WALK CYCLE 68 HEAD SHAKE HEAD .CENTER_X .ROTATE <CR> 
merges parameters from the scene named HEAD SHAKE into the 
scene named WALK_CYCLE. The merged action will begin at 
video frame 8 in WALK_CYCLE. The parameters to be merged 
are the node HEAD’s .CENTER_X and .ROTATE. 


Example: .MERGE C 271 B S1 .COMPAS .INCLNT .ROTATE 185 A S1 .SIZE <CR> 
merges section 1’s .COMPAS, .INCLNT, and .ROTATE parameters 
from scene BR int6 scene Cy, beginning at video frame 271 in 
scene C, and then merges section 1’s .SIZE parameter from 
scene A into the new scene Cy, beginning at video frame 185 
in scene C. 


Example: «MERGE B 1 A NODE PARS <CR> 
merges the parameters in the parnmeter group named 
NODE PARS from scene A into scene B, heginning at video 
frame 1 in scene B. 


Examples .MERGE F 1 A S12 «SEL_HORIZ_FG .SET_FG_1 .LOW_FREQ_SEC .WFM_1 <CR> 
herges parameters fram scene A into scene Fy, beginning at 
video frame 1 in scene F. The parameters to he merged are 
section 1’s horizontal function generator routing and the 
section 1’s function generator 1 frequency and waveform. 


Examples .MERGE AS B $1 ALL S2 ALL <CR> 
merges parameters from scene B into scene A, beginning at 
video frame 5S in scene Aw All of section 1’s and section 2’s 
parameters are to be merged. 


Examples .MERGE AS B ALL <CR> 
merges all parameters from scene B into scene A, beginning at 
video frame 3 in scene A. 


Examples .MERGE B 1 C ($1-S3>( .ROTATE) <CR> 
merges parameters from scene C into scene B, beginning at 
video frame 1. The parameters to be merged are the .ROTATE 
parameterf sections 1, 2, and 3, 
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G.4 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the 
purpose of documentation. Section E.15 contains a‘ complete discussion 
of how to include notes. 


G.5 CREATE A COMMAND FILE 


You can store System IV cdmmands in a disk file so that you can 
call up the commands later by é@ntering the file name. Instructions for 
crenting command files are in sgection E.25. 
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H. FLAYBACK MODE 


In playback mode you will be able to see your animation, 
inbetweens and all. You can watch it running at normal speed or in 
slow motion. You can stop it, examine it, flip between frames, and 
touch up colors. 


To enter playback mode, the command is 
«PLAYBACK <CR>X 
The lamp on that switch will go on. 


Figure H.1 shows the information that appears on the alphanumeric 
display when you enter playback mode. 


The top part of the display is a menu of 6 items that you can 
select and change. Item 1 shows the name of the playback scene in the 
field labeled ’XXXXXXXXXXXXXX’. Item 2 shows the method of playback in 
the field labeled “YYYYYYYYYYYYYYY’. Item 3 shows the playback speed in 
the field Inhbeled ‘NN’. Item 4 shows the starting video frame number 
for playback in the field labeled ‘WWWW’. Item 5 shows the final video 
frame number for playback in the field labeled ’ZZZZ’. Item 6 shows 
the rumbers of the sections that will be displayed during playback in 
the field lnbeled ‘NUM1 NUM2 ... NUMi’. 


Before System IV can play back a scene, it must take some time to 
plan the scene’s inbetweens. The ‘SSSSSSSSSSSSSSSSSSSSSSSSSSS5S5S’ 
field below the menu shows whether or not this planning has already 
been done. Section H.9 contains a complete discussion. 


System IV has two methods of playback. If you select ’on the fly’ 
playback, then System IV creates your inbetweens during playback. If 
you select ‘from mass store’ playback, then System IV crentes your 
inbetweens prior to playback and store& the inhetweens ina file. Fy 
default, System IV plays back ‘on the fly’ because this method requires 
considerably less file space. However, sometimes System IV can’t keep 
up ’on the fly’ if your animation is complex. If this happens, try 
Playback ‘from mass store’. 


You can exit playback mode by selecting any other mode. 


(1) PLAYBACK XXXXXXXXXXXXXX' (2) YYYYYYYYYYYYYYY (3) AT SPEED 1/NN 
(C4) START FRAME WHUW (5) END FRAME ZZZZ 
(6) SECTIONS DISPLAYED NUM1 NUM2 ... NUM 


sssssssssssssssssssssssssssssssss 


FIGURE H.1 -—- ALPHANUMERIC DISPLAY FOR PLAYBACK MOLE 
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H.1 INITIALIZATION 


When you first enter playback mode, a menu of 6 items appears on 
the top of the alphanumeric display. 


Item 1 shows the mame of the playback scene. 

Item 2 shows the method of playhack. 

Item 3 shows the playback speed. 

Item 4 shows the video frame mumber that playback starts on. 
Item 5 shows the video frame number that playback ends on. 
Item 6 shows which sections are displayed during playback. 


If the information on the alphanumeric display does not describe 
what you want to see during playback, you may change some or all of the 
information. The items on the top of the screen will be updated to 
reflect your modifications. 


To change item 1, enter 1 SCE <CR> where SCE is the name of the 
scene you want to play hack. 


Examples 1 8B <CR> makes scene B the playback scene. 


To change item 2, enter 2 <CR>. Item 2 toggles between ‘ON THE FLY’ 
mand “FROM MASS STORE’ ench time you do this. 


To change item 3, enter 3 NUM <CR> where NUM is the number of times 
you want each video frame displayed. NUM must be 
an integer from 1 to 60. 


Exampless 3 2 <CR> makes playback half speed. 
3 1 <CR> mokes playback full speed. 


To change item 4, enter 4 NUM <CR> where NUM is the video frame 
number that you want playback to start on. 


Note: 4 <CR><CR> starts playback on the first 
video frame of thé scene. 3 


Examples 4 17 <CR> makes frame 17 the start frame. 


To change item 5, enter 5S NUM <CR> where NUM is the video frame 
mumber that you want playback to end on. 


Note: “S <CR><CR> ends playback on the last 
video frame of the scene. 


Examples 5 90 <CR> makes frame 90 the end frame. 
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To change item 6, enter 6 SEC] SEC2 ... SECi <CR> where each SECA 
is the mame or number of a section that you want 
displayed during playback. 


Note: 6 <CR><CR> displays all sections. 


Example: 6 2 3 <CR> displays only sections 2 and 3. 


After the information on the alphanumeric display correctly 
describes what you want to see during playback, enter 


»FORWARD <CR>k 


System IV needs some time to digest the information you entered. When 
System IV is ready to proceed, the lamp on the .FORWARD switch goes on. 
The picture displayed will be the start frame for playback. This Frame 
will be displayed until you take some action. The following sections 
describe the action you can take. 
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H.2 PLAYING BACK THE SCENE 
If you enter 
~FORWARD <CR>% 
again, System IV will play back your scene. Each time you push .FORWARD 
orter the first time, System IV will play your animation back one more 
H.3 STOPPING PLAYBACK 
While your animation is being played back, you may stop it by 


pushing the .STOP switch. The conditions for using the .STOP switch 
ares 


1. The lamp on the .STEP switch must be off. 

2. The lamp on the .ADJUST_COLORS switch mist he off. 

3. Playback must in progress (that is, your animation is 
being played back under computer control >. 


The .STOP switch is used to halt your animation in midstream. 


H.4 RESETTING PLAYBACK 

When your animation is not being played back Cyou stopped it in 
midstream, it never started, or it is done) you can return to playback 
initialization by entering 


eRESET <CRok 


The lamp on the .RESET switch will light momentarily, then the lamps on 
the .RESET and .FORWARD switches will go off. 
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H.5 SINGLE STEP MODE 


When your animation is not being played back (you stopped it in 
midstream, it never started, or it is done) and the lamp on the 
»FORWARD switch is on, then you may step through the frames of your 
animation one at a time, either forwards or in reverse. Enter 


eSTEP <CR>% 
The lamp on that switch will go on. To step forward one frame, enter 
«FORWARD <CR>*X 
To step backwards one frame, enter 
«REVERSE <CR>X 
To exit step mode, enter 
«STEP <CR>X 


The lamp on that switch will go off. You must exit step mode before 
you can touch up colors or exit playback mode. 


H.& MAKING A VIDEO FRAME INTO A KEYFRAME 


When your animation is not being played back (you stopped it in 
midstream, it never started, or it is done) and the Iamp on the 
«FORWARD switch is ony you can make the picture you see on the CRT into 
o keyframe. To do this, enter 


wKEEP_IT <CR>X 


If this causes a new keyframe to be created then all parameter values 
in the new keyframe will be locked out. If this does not cause a new 
keyframe to be created. then the fairing information on the old keyframe 
will be retained. 


If you create a new keyframe with .KEEP_IT and then modify the keyframe 
by adjusting parameter values, remember to delete the lock fairings for 
the parameters that you adjusted. Otherwise your adjustments will be 
lost the next time you play back the scerie. 
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H.7 TOUCHING UF COLORS 


When your animation is not being played back (you stopped it in 
midstream, it never started, or it is done), the lamp on the .FORWARD 
switch is on, and the lamp on the .STEP switch is off, you may touch up 
the colors you will see when your animation is played back. This 
should be done for colors that remain constant throughout the scene, or 
the results will be unpredictable. 


The touched up colors are temporary and will go away the next time 
the scene is compiled (refer to section H.9). If you want to put the 
touched up colors into your keyframes, you should do a .KEEP_IT on one 
of the frames of the scene. The .KEEP_IT will copy the new colors to a 
keyframe. When you get back into animate mode you can move the colors 
from that keyframe to all other keyframes in the scene. 


To touch up colors, enter 
«ADJUST COLORS <CR>x* 


The lamp on that switch will go on and the lamp on the .FORWARI switch 
will go off. The picture will not change. 


Now, attach color parameters to the shaft encoders and adjust the 
colors. You can adjust any parameters you like, but System IV will 
‘remember’ only the new colors. When yo are finished, enter 


“ADJUST COLORS <CR>x 


again. The lamp on that switch will go out and the lamp on the 
-FORWARD switch will go on. The picture displayed will be the start 
frome for playback. You are now ready to play back your scene with the 
new colors. 


H.8 INCLUDING NOTES WITH YOUR ANIMATION 
System IV allows you to include notes with your animation for the 


purpose of documentation. Section E.15 contains a complete discussion 
of how to include notes. 
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H.9 THE PLAYBACK COMPILER 


Before you can play back a sceney System IV needs some time to 
digest the information in it. The playback compiler prepares your 
scene for playback. The compiler does three things: 


a. It checks your keyframes for invalid fairings and 
replaces invalid fairings with default fairings. 


b. It converts the information in your keyframes into 
a format suitable for renl-time playback. 


c. It changes locked out values in your keyframes to 
true values so that keyframes with locked out values 
will agree with the pictures you see during playback. 


Your scene must be compiled before you can play it back the first 
time. It must be recompiled when you change the scene by éxecuting any 
of the following commands between playbackss 


.BLEND x »MAKE_KF »R_LIN 
.DELETE_FAIR MERGE »R_SF 
wDELETE_KF .MOVE_ALL_KF wR_SFS 
-FS »MOVE_KF SF 

-HOLD «MOVE PARAM .SFS 

/ INSERT »PS_LIN »SPLICE * 
«LINEAR «RFS 


* .BLEND and .SPLICE do not always require recompiling. 
Refer to the discussions in sections G.1 and G.2. 


All your scenes must be recompiled if you make ang changes to your 
control structure that cause the control structure to be recompiled, 
Refer to section E.26 for a list of commands that cause System IV to 
reconpile your comtrol structure. 


In playback mode, the alphanumeric display shows you whether or 
not the current scene needs to be compiled before you can play it back. 


“READY TO PLAY BACK INBETWEENS’ 
means that the scene is alrendy compiled. 


‘NOT REARY TO PLAY BACK INBRETWEENS’ 
means that the scene requires compiling. 


‘COMPILING THE SCENE’ : 
means that the compiler is working. 


The amount of time requited to compile a scene for playback 
depends mainly on the complexity of your control structure, on the 
number of keyframes in the scene, and on the number of parameters that 
change. You can greatly reduce playback compilation times by 
deactivating as many parameters as possible. 
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H.9.1 CORRECTION OF INVALID FAIRINGS 


Before you play back a scene, the System IV checks your keyframes 
for invalid fairings. If the scene contains any invalid fairings, 
System IV changes them to default fairings and prints a report + 
indicating which fairings have heen changed. Refer to section N for a 
complete list of default Fairings. 


For each parameter that you can fair, System IV stores 2 fairing 
symbols in each keyframes a left fairing symbol and a right fairing 
symbol. 


The left fairing symbol indicates how to create the inbetweens to 
get to the keyframe from the previous keyframe. In other words, it 
indicates the type of motion going ‘in’ to the keyframe. 


The right fairing symbol indicates how to create the inhbetweens toa 
get from the keyframe to the next keyframe. In other words, it 
indicates the type of motion going ‘out’ of the keyframe. 


Figure H.9.1 shows a sample fairing correction report. The field 
labeled ’XXXXXXXXXXXXXX‘ contains the scene. name. The fairing symbols 
that can appear in a fairing correction report are: 


SLOW _FAST_SLOW slow fast slow motion 

SLOW_FAST slow fast motion 

FAST _SLOW fast siow motion 

LINEAR linear motion 

HOLD hold motion 

SMOOTH_IN_BETWEEN fairing passes through keyframe 
R_SLOW FAST SLOW rotational slow fast slow motion 
R_ SLOW FAST rotational slow fast motion 
R_FAST _SLOW rotational fast slow motion 
R_LINEAR rotational linear motion 

R_ SMOOTH _IN_BETWEEN rotational fairing passes through heyframe 
PHASE LINEAR phase linear motion 

LOCK fairing locks out keyframe 


SCENE XXXXXXXXXXXXXX INVALID FATRINGS CHANGED TO DEFAULT FAIRINGS 


NODE PARAMETER KEYFRAME LEFT_FAIRING SYMBOL RIGHT_FAIRING_SYMBOL. 
$1 ¥ SIZE 2 LOCK 
x HOLD 


FIGURE H.9.1 -~ & SAMPLE FAIRING CORRECTION REFORT 
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Suppose you make a scene that has 3 keyframes and then you enter 


-HOLD .S1 .SIZE 1 3 <CR> 
» SF $1 .SIZE 1 2 <CR> 


After these two contradictory commands are executed, the fairing 
symbols in your scene ares 


KF 1 Left Fairing Symbols: NEF AULT 
Right Fairing Symbols SLOW FAST (from .SF command > 


KF 2 Left Fairing Symbol: SLOW FAST (from .SF command ). 
Right Fairing Symbols LOCK ¢from .HOLD command ) 


KF 3 Left Fairing Symbols: HOLD (from «HOLE command > 
Right Fairing Symbol« BEFAULT 


The fairing symbols imply that System IV should use glow fast 
motion between keyframes 1 and 2. However, the LOCK and HOLE! fairing 
symbols between keyframes 2 and 3 make no sense. To resolve the 
ambiguity, System IV changes the LOCK and HOLD fairing symbols to 
DEFAULT and uses default motion between keyframes 2 and 3. To inform 
you of these fairing symbol changes, System IV generates the report 
shown in Figure H.9.1. 
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H.10 REMOTE FLAYBACK 


You can make System IV play back under remote control for the 
purpose of taping your animation. You do this in remote mode. Enter 


-REMOTE <CR>xX 
The lamp on that switch will go on. 

System IV can accept commands from two different remote panels. 
Refer to sections H.10.1 and H.10.2 to determine which remote panel you 
have at your installation. Follow the instructions given for your 
particular panel. 


To exit remote mode, wait until System IV finishes playing back 
your animation, then enter 


«REMOTE <CR>* 


again. The lamp on that switch will go off. 


H.10.1 THE NEW REMOTE PANEL 


You should follow the instructions in this section if your remote 
panel switches are labeled 


-CUE .START .STOP 
Follow the steps below to play back your animation. 


1. Push .CUE to cue System IV for playback. The lamp on 
that switch will go on if it was off. 


2. Push .START or send a start pulse. System IV will play 
back your scene once. 


3. To play back your scene again, go back to step 1. 


The .STOFP switch on the new remote panel is equivalent to the 
-STOP switch on the System IV control ponel. 


While the new remote panel is enabled, System IV does not allow 
you to perform other playback functions such as stepping through frames 
and touching up colors. If you want to: perform other playback 
functions, exit remote mode first. 


H.10.2 
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THE OLD REMOTE PANEL. 
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You should follow the instructions in this section if your remote 
panel switches are labeled 


«RESET .FORWARD .START .STOP 


Follow the steps below to play back your animation. 


1. 


4. 


The «FORWARD, 


If the lamp on the .FORWARD switch is already on, skip 
this step and go on to step 2. Else, push .FORWARD to 
light the lamp on that switch. 


Push «FORWARD again. The lamp on that switch will 
blink and System IV will wait for a start pulse. 


Fush «START or send a start pulse. System IV will 
play back your scene once. The lamp on the .FORWARD 
switch will stop blinking when playbock is finished. 


To play back your scene again, push .RESET and go back 
to step 1. 


-STOP, and .RESET switches on the old remote panel 


are equivalent to their counterparts on the System IV control panel. 


While the old remote panel is enabled, System IV can perform other 
playback functions such as stepping through frames, touching up colors, 


etc. 


H.1i1 


CREATE A COMMAND FILE 


You can store System IV commands ina disk file so that you can 


call up the commands later by entering the file name. 


creating command files are in section E.25. 


Instructions for 
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I. THE RFU DISPLAY 


Ini the lower right corner of the alphanumeric display, you will 
see information provided by the Raster Processing Unit. You can use 
this information in animate mode and playback mode. 


Figure I.1 shows what appears on the display. The field labeled 
‘XXXXX’ contains the video frame assignment of the last picture shown. 
The field labeled ‘YYYY’ contains the current video rate. The field 
labeled ’ZZ‘ contains the picture dimension of your working space, 
either ‘20° or ‘3D’. The stars on the display warn you when geometric 
distortions occur. ° 


The field Inbeled ’XXXXX’ functions as a frame counter. Dnring 
playback, it counts the pictures as they are displayed. The mumber 
associated with a picture is called the ‘video frame assignment’ of 
that picture. If you ate playing back your animation at frame rates, 
there is one picture for every video frame. If you are playing back 
your animation at field rates, there are two pictures for every video 
frame except the last frame. 


The 12 stars on the alphdnumeric display warn you when geometric 
distortions occur. When you are using a combination of geometric 
Parameters, the pnrameters sometimes interact to produce distortions in 
the picture. When distortions occur, one or more stars on the display 
Will be replaced by the letters of the alphabet. The letters that can 
appear are A,B,C,D,E,F,G,H,T,J,K,L. 


If you gre adjusting a geometric parameter and you see letters in 
place of stars, try adjusting the parameter to a less extreme value. 
If you see the letters in playback mode, you should return to animate 
mode, adjust geometric parameters to find out which one is causing the 
problem, and set that parameter to a less extreme value. 


VIDEQ FRAME XXXXX K KK K 
VIDEO RATE YYYY & kK * 
VIDEO DIMENSION ZZ * KX K 


FIGURE I.1 -~- RPU STATUS DISPLAY 
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J. SUMMARY OF SYSTEM IV ERROR MESSAGES 


System IV puts a blinking error message at the bottom of the 
alphanumeric display when System IV cannot execute a command line 
because the syntax is invalid or there is some other problem. 
Below you will finds 


no) the error message, 
b) the cause, and 
cy} corrective action to try (not guaranteed to work). 


Error messages not shown below can be found in Data General’s "RDOS/DOS 
Command Line Interpreter User’s Manual’. 


ta) 
b) 


c) 


ALL SHAFT ENCODERS IN USE 

You tried to attach a parameter to a shaft encoder when oll 
encoders were in use. 

Detach a parameter from an encoder, then try again. 


ALTERNATE NAME EXISTS 

You attempted to define an alternate name for 4 symbol that 
already has one. 

If you want to change the name, use the .RENAME command. 


AMBIGUOUS OR INVALID USE OF ‘ALL’ 

You entered an ‘ALL’ in your command line that could not be 
replaced with any parameters that make sense for the 
particular command. Also, .MOVE_PARAM reports this 

error if your command line contains a number that can be 
interpreted as either a keyframe number or a section. 

If the error came from .MOVE_PARAM, try using permanent 
section names instead of numbers for your sections. 

Else, enter the command line again without the ‘ALL’. 


ANIMATION MUST BE UPDATED 

You tried to retrieve old animation that is not compatible 
with the current revision of the System IV software. 

Exit System IV and follow the procedure in section L of 
this manual for updating animation. 


ANIMATOR INPUT LOST 

System IV erased some of your commands from memory to try 
to get enough memory for playback. 

Don’t enter more commands until System IV catches up with 
you. 


ARTWORK NOT SECTIONED 
You forgot to section your artwork. : 
Try .AUTO_SEC, .MANUAL_SEC, or .SPECIAL_SEC. 


CAN‘’T KEEP UF 

System IV is unable to play back your animation at the 
correct speed. 

Simplify your animation, or try the other playback mode. 


18) 
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CANNOT INSERT NODE IN FOREST 
You tried to create a node in a non-hierarchical manner. 
Create the node in a way that preserves a hierarchy. 


CANNOT LENGTHEN SCENE BY MERGING 

You tried to merge action into a scene prior to the first 
video frame of the scene or after the last video frame. 
Merge in action from a shorter scene, or change the video 
frame number where the merged action begins. 


CANNOT MODIFY VF# 

You tried to move one keyframe past another keyframe in 
time with a .MOVE_KF or .MOVE_ALL_KF command. 

Try a different video frame number in your command line. 


CAN’T SECTION ARTWORK 
System IV could not section your artwork automatically. 
Try manual sectioning. 


DELTA-PHASE NOT ACTIVE 

You tried to specify a .PS_LIN fairing on 1 phase parameter 
when the corresponding delta phase parameter was inactive. 
Activate the delta phase parameter, or choose a different 
fairing. 


DUPLICATE ENTRIES IN PARAMETER LIST 

You entered a parameter list for .MOVE_ PARAM that contains 
two parameters of the same type, i.e. two .SIZE parameters. 
Enter a parameter list that contains no duplicates. 


END FRAME SHOWN 

You tried to step forward past the last video frame of 
playback. 

Step in the other direction, or exit step mode. 


ENTRY NOT FOUND 

Your command line contains an entry that System IV cannot 
recognize. 

Check the spelling in your command line. 


FILE DOES NOT EXIST 

You tried to get a conttol structure that does not exist, 
or you tried to load a waveform that does not exist. 

Try another control structure mame or waveform file name. 


FILE SPACE EXHAUSTEL 

All available disk space is used up. 

Simplify your control structure, delete some keyframes, try 
on-the-fly playback instead of mass store playback, or 
delete animation from the disk. 


FUNCTION GENERATOR ROUTE NOT SELECTED 

You tried to route a function generator without specifying 
which route. 

Select a route first. 
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ILLEGAL COMMAND FOR RFU 
Software or hardware bug that needs fixing. 
Enter the problem in the System IV log. 


IMPROPER PARAMETER CORRESPONDENCE : 

You errtered ‘from’ and ‘to’ parameter lists for .MOVE_PARAM 
that do not correspond. 

Enter parameter lists that correspond. 


INSUFFICIENT CONTIGUOUS BLOCKS 

You tried playback from mass store when insufficient disk 
Space remnined. 

Try on-the-fly playback, or delete animation from the disk. 


INVALID FAIRING FOR PARAMETER 

You specified an invalid foniring for a parameter. 

Go to section N of this manual and find a correct fairing 
for the parameter. 


INVALID. INPUT 

System IV could not interpret your command line. 

First check the spelling, then the symtax of your command 
line. Enter it again, this time correctly. 


INVALID START OR END TYME FOR PLAYBACK — 
The start frame for playback is greater than the. end frame. 
Change the start frame or end frame or both. 


INVALID VF# 

You entered a video frame mumber greater than the number of 
video frames in your scene. 

Enter a valid video frame number. 


KEYFRAME DOESN‘’T EXIST 

You entered a keyframe number greater than the number of 
keyframes in your scene. 

Enter a valid keyframe number. 


MAX KF# EXCEEDED . 
You tried to make 106,000 keyframes in one scene. 
Nelete some keyframes from the scene. 


MAX. ROTATION COUNT EXCEEDED. 
You specified too many rotations ‘in a ratational fairing. 
Reduce the number of rotations. 


MAX VF# EXCEEDED 
You tried to build a scene with more than 9,999 video frames. 
Make the scene shorter. : 


NAME ALREADY IN USE 

You tried to define a name that is already in use. 

You probably used the name for something else alrendy. Try 
another name. 
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NAME NOT FOUNLL 
Your command line contains an unrecognizable symbol. 
Check the spelling in your command line. 


NAME TOO LONG 

Your command line contains a symbol. more than 14 characters 
long. ¢ 

If defining a name, use a shorter name. Else, check 
spelling. 


NO ACTIVE PARAMETERS 

You tried to exit control structure mode after you 
deactivated dll parameters. 

Activate somé@ parameters and try again. 


NO ANIMATION ON SCENE 
You tried to play back an empty scene. 
Play back a scene that contains at least 2 keyframes. 


NO FLIP REFERENCE FRAME | 

You tried to flip through keyframes when no reference frame 
was established. 

Tio a .FETCH_KF to establish a reference frame, then try 
again. 


‘NO FUNCTION GENERATOR SELECTED 


You tried to change a waveform or frequency range without 
specifying a function generator first. 
Specify a function generator, then try again. 


NO MORE MEMORY 

System IV used up all available memory. 

Simplify your control structure. 

NO PICTURE TO EXCHANGE 

You tryed an .XCHNG before you saved a picture with .PUSH. 
Save a picture with .FUSH, then try .«XCHNG again. 


ONLY 1 SECTION 
You tried .MANUAL_SEC or .ADJUST_SEC with only 1 section. 
Specify more sections, or try «SPECIAL SEC. 


PARAMETER INACTIVE 
You tried to use an inactive parameter. 
Activate the parameter, or’ use another parameter. 


PICTURE NOT FROM A KEYFRAME 

You tried .MAKE_KF: in animate flip when the picture did mot 
come from a keyframe, 

Yio a «FETCH KF, then try again. 


PICTURE NOT FROM ANIMATE SCENE 
You tried .MAKE_KF in animate flip when the picture was not 
from the current animate scene. 
To a .FETCH KF, then try again. 
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ao) PICTURE TOO LONG FOR RFU 
b>) You tried to use too many sections for the hardware. 
c) Reduce the number of sections. 


440) REF. SCENE CAN’T BE ANIMATE SCENE 
b) You tried an .INSERT with the animate scene as reference 
Scene. 
c) Choose another reference scene. 


45a) RESECTION ARTWORK 
b) You changed the number of sections with .NUMBER_SEC but did 
not resection your artwork. 
c) Try «MANUAL SEC or .SPECIAL_SEC. 


a) RFU HARDWARE ERROR 
b> Software or hardware hug that needs fixing. 
c) Enter the problem in the System IV log. 


47a) SCENE HAS NO KEYFRAMES 
b) You tried to lengthen a scene by blending or splicing an 
empty scene onto it. 
c>) Try a non-empty scene. 


48a) START FRAME SHOWN 
b) You tried to step reverse past the first video frame of 
playback. 
c) Step in the other direction, or exit step mode. 


SYMBOL TABLE OVERFLOW 

You tried to define 32,768 geometric nodes or 32,768 
parameter groups. 

c)> Yo not try it again. 


90a) TOO MANY FAIRINGS 
b) Your animation contains too many fairings. 
c) Simplify your animation. 


Sin) TOO MANY SECTIONS 
b> You specified too many sections in the NUMBER_SEC command. 
c) Use fewer sections. 


All other errors - includjng machine going dead 
Software or hardware bug that needs fixing 
Enter the prohlem in the System IV log. 
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K. SUMMARY OF SYSTEM IV RESERVED WORDS 


This section contains a list of the words that you can’t use to- 
rame sections, scenes, nodes, or parameter groups. System IV already 
attaches a special meaning to each of the words below. 


ALL 
OFF 

ON 

A, B, C, D, E, F, G, Hy, I, J 
S1, S2, sau ,» $350 
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L. ARCHIVAL STORAGE AND RETRIEVAL OF YOUR WORK 


There are four_"stand-aloné" programs to hélp you manage 
archival storage and retrieval of your animation. (Stand-alone 
means that these programs are not executed from within System IV 
but rather they are run from Data General’s RDOS operating system >. 


L.1 SAVING YOUR ANIMATION ON TAPE 


SAVONTAPE is a progrdm which will save your animation on 
a cartridge tape. There are two ways in which this program can 
he used: : 
a. If you have a new cartridge tape with nothing saved 
on it, or a previously used tape with nothing on it 
that you care to preserve, then enters 


SAVONTAFE/B Namel Name? ... Namei <CR> 
where Name1 ... Namei are the SYSTEM IV names that 


you used to .CREATE (or .RENAME) your animation. 
Since running the SAVONTAPE program in this mode 
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(i.e. the /B option which stands for Beginning of tape) 


will erase any previously existing files on the tape, 
the program will give you a chance to change your 
mind. It will types: 


THE /B OPTION WILL ERASE ANY PREVIOUSLY EXISTING 
FILES ON THE TAFE. TYFE CONTROL-A TO ABORT 
HIT CARRIAGE RETURN TO CONTINUE. 


If you hold down the CONTROL key and strike the 

A key, the program will abort and the tape in the drive 
will not he altered. If you strike the RETURN key, the 
program will continue. 


bh. If you have a cartridge tape and, you want to preserve 
its contents, you can add animation files to the end 
of the tape hy entering: 


SAVONTAFE Namel Name2 ... Namei <CR> 
In either mode, as the animation is written to the tape, a 


listing of all the files which make up the animation is displayed 
on the display screen. 


Animation corresponding to each Namei is written to a seperate 
tape file. When the program has finished writing the tape, a label will 
he printed on the printer which names the animation in each tape file 


(including previously existing animation). 
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For example, let’s say that you are starting with a fresh tape, 
and you anters 
SAVONTAPE/EB RUN JUMP BOW <CR> 
At the end of this save, your label will Jook like thiss 


SROKA KR A RR RR OR OR OR RR RR RR RR RRR RRR RK KKK 


x, * 
* SYSTEM IV ANIMATION * 
x Date Time * 
% K 
* MTO:0O RUN x MTOs1 JUMP *K 
* MTO:2 BOW 
% * 


HR ROK OR BR OR RR OR OR OR RR OR RR OR RR RR RR RR RK 
FIGURE L.1 -~ SAMPLE TAPE LABEL #1 


Now, using the same tape, let’s say that you enter: 
SAVONTAPE PLAY CIRCLE 


at the end of this save your label will look like this: 


RRR RA RRR RAR RR RR KR RRR RR RRR RR ROKR RK KK 


* 
x SYSTEM IV ANIMATION x 
* Tate Time x 
x * 
* MTO#O RUN * MTOsl JUMP * 
* MTOs2 BOW x MTO#3 FLAY * 
xX MTO#4 CIRCLE x 
x *K 
FCCC RGR RO GR ARR AOR RR ROR KER 


FIGURE L.2 ~~ SAMPLE TAPE LABEL #2 


SYSTEM IV USER‘’S MANUAL PAGE 129 


Error Conditions: 


There are various conditions which the SAVONTAPE program 
Will detect as being in error. For example, the animation whose 
name you specified may not exist in the current directory, or the 
tape you insert into the drive may be write locked, or there may 
be hardware errors detected in writing to the tape, etc. In each 
case an error message is typed by the program on the display screen 
when -the error is detected, and the program terminates its operation. 
The error messages are meant to be self-explanatory, and hence the 
appropriate corrective action to take should also be clear. 
Some examples follows 


1) 


3) 


Suppose you type the following commands 
SAVONTAPE HARRYL TITLES 


and suppose also that animation named TITLES does 
not exist in the current directory. The program 
Will save HARRY1 on the tape but when it finds that 
TITLES does not exist, it will type: 


--~-=-NOQ ANIMATION FILES EXIST NAMED TITLES 
~~~ «TAPE FILES THRU MTOsn WRITTEN 


where MTOsn is the last tape file written Cin this 
case it will contain HARRY1). Your label will be 
printed and will list the name of ench animation file 
on the tape up to but not including TITLES. 


Suppose that you typed the same command as in example 
1 dbove, but that the animation files mamed HARRY1 
actually existed in another directory and that they 
had heen linked to by using the (RDOS) LINK command. 
In this case the program will type: 


*k A LINK WITH NAME ~HARRY1~ EXISTS 
CAN’T DUMP I. INKS 


Here, no new animation files ure saved and no new 
tape label is printed. 


Suppose that you type the command as in example 1 
above and that power to your tape drive had inadvert— 
antly been disconnected. In this case the progrdam 
would types 


xX FROBLEM WITH TAPE ~ RDOS ERROR CODE xxx 
UNIT IMPROPERLY SELECTED ~ SAVONTAPE 
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L.2 LOADING YOUR ANIMATION FROM TAPE 


LOFROMTAPE is a program which will load previously 
saved animation from tape onto disk. Enter, for examples 


LOIFROMTAPE 2 BOW 3 PLAY 4 CIRCLE “CR> 
where the numbers preceeding each name are the tape 
file mumbers as they appear on the Inbel as shown 


above. 


If any animation exists on the disk with the specified 
name, then the program will displays 


** WARNING -- SYSTEM IV FILES NAMED Namei ALREADY 


EXIST ON DISK. THEY WILL BE DELETED IF YOU CONTINUE. 


TYPE CONTROL-A TO ABORT / CARRIAGE RETURN TO CONT. 
If you do not abort, any animation mamed Namei will be 
deleted from the disk and then the Namei animation on 
the tape will he loaded. 


Error conditions: 


The discussion under error conditions for SAVONTAPE alsa 
applies here. Suppose, for example, that you types 


LIFROMTAPE 2 TITLES 


and suppose MTOs2 actually contained animation named JUMP. 
Then the program will stop after displaying: 


**k ERROR ~~ NAMES IN MTO:2 DON’T MATCH. 
YOU TYPED ~TITLES- & TAFE HAL ~JUMP- 
L.3 DELETING YOUR ANIMATION FROM THE DISK 
DLTANIMATN is a program which will delete specified 


animation from the disk to make room for new animation. 
Enters 


[DLTANIMATN Namel Name? ... Namei <CR> 
Error conditions: 


The discussion under error conditions above for SAVONTAPE 
also applies here. Suppose for example, that you type: 


DLTANIMATN SHAZAM 


and that mo animation by the name SHAZAM exists. 
The program will stop after displaying: 


kK NO SYSTEM IV ANIMATION FILES NAMED -SHAZAM- EXIST 
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1.4 UPDATING OLD ANIMATION 
UFDANIMATN is a program that updates old animation to make 
it compatible with the current revision af the System IV software. 
Qld animation is animation which wos saved using a previous 
revision of the software. To update animation, enter 
UPDANIMATN Name <CR> 
where Name is the name of the animation you want to update. 
For example, to update an animation named TOYS, you enter 
UPDANIMATN TOYS <CR> 
The update program will require some time ‘to do its work. 
After your animation is updated, you might need to enter 
System IV, retrieve the animation, and adjust some parameters in 


order to compensate for changes in System [V since the animation 
was made. Don’t forget to snve the updated version. 


Mo 


Below are the parameters that are deactivated when 
special .DEACT_ PARAM command discussed in section E.18, 
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PARAMETERS DEACTIVATED BY SPECIAL COMMAND 


The frame parameters deactivated ares 


For ench geometric node, the parameters deactivated are: 


For each section, the parameters deactivated ares 


wBLUE_3 
BLUE _4 
»BLUE_5 


wAUX_SIG_1 
wAUX_SIG_2 

w AUX SIG_3 
wAUX_SIG_4 
»AUX"SI6_5 
wAUX_SIG_} 
 BLUE_FG_AMP 
-DELTA_PHASE_1 
. DELTA_PHASE_2 
~DELTA_PHASE_3 
.DELTA_PHASE_4 
wDELTA_PHASE_S 
WDELTA_PHASE_6 


«GREEN _ 3 
«GREEN _4 
»GREEN_S 


wSKEW_YX 
SKEW _XZ 
»SKEW_ZX 


»FG1_XFG2_AMP 
.FG2_XFG3_AMP 
.GREEN_FG_AMP 
»HBLST 
wHBLST_FG_AMP 
wHELW 
wHELW_FG_AMP 
WMASKL_ RADIUS 
»MASK2_ ANGLE 
wMASK2_RADIUS 
»MASK3_ ANGLE 
wMASK3_RADIUS 


".RED_FG_AMP 
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you enter the 
part b. 


wRED_3 
wRED4 
»RED_S 


~SEL_ BLUE _FG 
. SEL” GREEN_FG 
.SEL_HBLST_FG 
»SEL_HBLW_FG 
.SEL_RED_FG 
«SKEW_YX 
SKEW _XZ 
«SKEW ZX 
wVANISH_PT_X 
-VANISH_PT_Y 
VBL ST 

»VBLW 

.Z00M 
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N. DEFAULT AND VALID. MOTIONS ON PARAMETERS 


This section contains the default value, minimum value, maximum 
value, default fairing, and valid fairing type of each System IV 
parameter. The parameters are divided into three classes: frame 
parameters,.geometric parameters, and section parameters. Parameters 
are listed alphabetically within each class. 


Valid Fairing Types: 


O- no fairing 

1 - hold (HOLD) 

2 —- parabolic (HOLD, «LINEAR, .SFS, .SF, .FS) 

3 - mot used 

4~- rotational (HOLD, .R_SFS, .R_SF, .R_FS, .R_LIN) 

5S - phase linear (.HOLD, .R LIN, .R USFS, «RSF, wR_FS, «PS_LIN) 

Hefault Fairings: 

0 - no fairing 6 - phase linear 

1 - hold 7 ~ rotational linear 

2 ~ linear 8 - rotational slow fast slow 
3- slow fast slow 9 - rotational fast slow 

4- fast slow 10 - rotational slow fast 

ou - Slow fast 

FRAME PARAMETERS 
Valid 
Default Min Max Default Fairing 
Value Value Value Fairing Type 

» BLUE_ 1 , Q Q 255 3 2 
»BLUE_2 © 0 2990 3 2 4 
e BLUE _3 0 0 200 3 2 
»BLUE_ 4 0 0 255 3 2 

- BLUE_S c¢) 0 200 3 2 
~GREEN_1 0 o 200 3 2 

»« GREEN 2 0 0 255 3 2 
»GREEN _3 Oo e) 250 3 2 

.» GREEN_4 c) 0 255 3 2 
-GREEN_S 0 _ 9 255 3 2 

. OVRLAP OFF NONE NONE 1 1 
-RED 1 0 0 255 3 2 
-RED_ 2 0 re) 255 3 2 
»~RED_ 3 0 0 2595 3 2 
~RED 4 t¢) O 255 3 2 
»RED_S 0 0 255 3 2 
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GEOMETRIC FARAMETERS 


Valid 
Nefault Min Max Default Fairing 
Value Value Value Fairing Type 


ste mest Seen Sees eeeeeeve seve ewe eee meee woe cre, sere eon cove eres seme ene wre meee eras ance vane mot ance nee cone sept tops cece aves 


. CENTER_X 0 ~2047 2047 3 2 
wCENTER_Y 0 2047 2047 3 2 
»CENTER_Z 0 2047 2047 3 2 
.COMPAS 0 -4096 4095 g 4 
. INCLNT 0 ~4096 4095 8 4 
»PROFRT_X 1024 ~2047 2047 3 2 
-PROPRT_Y 1024 ~-2047 2047 3 2 
~PROFRT_Z 1024 ~2047 2047 3 2 
wROTATE 0 -4096 4095 g 4 
»SIZE 1024 -2047 2047 3 2 
. SKEW_YX 0 ~-2047 2047 3 2 
wSKEW_XZ 0 =2047 2047 3 2 
. SKEW_ZX 0 ~-2047 2047 3 2 
«TRNSLT_X 0 -2047 2047 3 2 
» TRNSLT_Y 0 -2047 2047 3 2 
wTRNGSLT_Z 0 +2047 2047 3 2 
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wAMF_ 4 

wAMP_2 

AMP 3 

wAMP_4 

J AMP_ 5 

wAMP _6 
»AUX_SIG_1 
wAUX_SIG_2 
.AUX_SIG_3 
~AUX_SIG_4 
AUX SIG_5 
wAUX_SIG_6 
~BLUE_FG_AMP 
wDELTA_PHASE_1 
. DELTA_PHASE_2 
DEL TA_PHASE_3 
.UELTA_PHASE_4 
wDELTA_FHASE_5 
. DELTA_PHASE_6 
DEF TH 

. DEPTH _FG_AMP 
«EX BLANK 
.FG_1_FRQ 
wFG_ 1 WF 
.FG_2_FRQ 
.FG_2_WF 
-FG_3_FRQ 
-FG_3_WF 
-FG_4_FRQ 
.FG_4_WF 
-FG_5_FRQ 
-FG_S_wWF 
»FG_6_FRQ 
wFG_6_WF 
-FG1_XFG2_AMP 
«FG2_XFG3_AMP 
»FREQ_1 
-FREQ_2 
wFREQ_3 
wFREQ_4 
sFREQ_S 
»FREQ_6 
.GREEN_FG_AMP 
wHELST_FG_AMP 
-HELW_FG_AMP 
wHEIGHT 
»HORIZ_FG_AMP 
wHEL ST 

»HBLW 


H 


H 


Default 
Value 


SesSotcotoSoSsto Sots oat 


OFF 


«MED FREQ SEC 


wWEM_ 4 


-MED_FREQ_SEC 


wWEM_ 1 


«MED _FREQ_ SEC 


«WFM_1 


»MED_FREQ_SEC 


wWFM, 1 


»MED_FREQ_ SEC 


* .WEM_1 


»MED FREQ SEC 


oWFM_ 1 


Coeecoetsoeceoc si 


i 
th 
a 
NEON 


2047 


SECTION PARAMETERS 


Min 
Value 


Max 
Value 


ewe mee cme wee Sine 


2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
2047 
1023 
1023 
1023 
1023 
1023 
1023 
2047 
2047 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
2047 
2047 
32767 
32767 
32767 
32767 
32767 
$2767 
2047 
2047 
2047 
2047 
2047 
2047 
2047 


Default 
Fairing 


(ee oes tone see sme wee one 


Woda duadoAadtaW ne epee ee tee eee DO Oof OO OW WO AW oO OOo Ol a 
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Valid 
Fairing 
Type 


ee nee anet ooun tone emve seen 


NpNr Np Nr Nigh nN pu ee ee ee ee NOOO GOON WN AN AN AN pg high 


Default 

Value 
» INTENS 1024 
~INTENS_FG_AMP 0 
«MASK1_ RADIUS 2047 
»MASK2 ANGLE r?) 
»~MASK2 RADIUS 2047 
«MASK3_ ANGLE 0 
«MASKS _ RADIUS 2047 
»PERSP T 2047 
«PHASE _ 1 (¢) 
»PHASE _2 0 
~PHASE 3 0 
»PHASE_4 Oo 
«PHASE 5 re) 
»PHASE _6 0 
»RED! FG AMP 0 
«SEC _OVRLAP OFF 
.~SEL BLUE_FG NONE 
»~SEL._DEPTH_FG NONE 
.SEL_GREEN_FG NONE 
~SEL HBLST_FG NONE 
«SEL. HBLW_FG NONE 
»SEL _HORIZ_FG NONE 
» SEL_INTENS FG NONE 
»-SEL_INTENS CP 0 
»~SEL RED FG NONE 
~-SEL VERT_FG NONE 
~SEL_VIDEO »CAM_A 
»SEL_ WIDTH FG NONE 
~SPEC_ BLANK OFF 
»VANISH_FPT_X 0 
- VANISH _PT_Y 0 
»VERT_FG_AMP 0 
»VELST 6 
VEL W 1023 
«WIDTH 2047 
«WIDTH _FG_AMP Q 
«200M 0 
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SECTION PARAMETERS (CONTINUED) 


Min 


Max 


PAGE 136 


Valid 


Default Fairing 


Value Value Fairing Type 


GuGuGduG gt eet pepe eet pet pe eee go Bat aDdwutKtoaWdad wh 


NNN epee Pee RRP ee eR OU Ue UPN BN BN Pgh 
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0. INDEX TO SYSTEM IV NAMES 


This section contains a list of ‘all the System IV names with page 
references for each mame. The primary references are marked with ‘%’. 


WACT_PARAM 19, 33%, 35, 40 
ADJUST COLORS 112, 114% 

J ADJUST _SEC 19, 25, 26%, 40, 124 
wAMP_ 1 39, 61%, 76, 135 
-AMP_2 39, 61%, 76, 135 
wAMP_3 39, 61%, 76, 135. 
AMP 4 39, 61K, 76, 135 
LAMPS 39, 61%, 135 

-AMP_ 6 39, 61%, 135 

wANI MATE 9, 19, 39, 41% 

WART 98x 

LAUDLO &7K 

-AUTO_SEC 8, 19, 24%, 40, 124 
wAUX_SIG_1 75x, 132, 135 
/AUX_SIG_2 75%, 132, 135 

.AUX SIG_3 75k, 132, 135 
wAUX_SIG_4 75%, 132, 135 
.AUX_SIG_5 75k, 132, 135 
wAUX_SIG_6 75%, 132, 135 

WBLEND 102%, 103, 104, 115 
» BLUE 24, 74x 

wBLUE_ 1 14, 34, 60%, 65, 66, 107, 133 
~BLUE_2 60K, 133 

wBLUE_3 60%, 79, 132, 133 
BLUE _4 60%, 132, 133 
wBLUE_S 60%, 132, 133 
»BLUE_FG_AMP 66%, 132, 135 

RYE 19, 23% 

~CAM_A 24, 74K, 136 
»CAM_AUX_ 1 24, 74% 

»CAM_AUX_2 24, 74x 

.CAM_B 24, 74x 

«CENTER_X Sak, 107, 134 
.CENTER_Y Sax, 134 

»CENTER_Z 27, SQx, 134 
.COMMAND FILE 38%, 39 

COMPAS 27, 59%, 76, 82, 84, 107, 134 
CONTROL 18k, 19 

» CREATE 8, 19, 20%, 39, 127 
CUE 118% 


WDEACT_PARAM 19, 32k, 35, 40, 64, 66, 74, 132 
wDELETE_FAIR 93%, 115 

UELETE GROUP 19, 34% 

wDELETE_KF 48%, 115 

DELETE NODE 19, 31x, 40 

wWELTA_PHASE_1 62%, 91, 132, 135 

~DELTA_PHASE_2 62%, 132, 135 

wWELTA_PHASE_3 62%, 132, 135 

wDWELTA_PHASE_4 62%, 132, 135 

-DELTA_PHASE_5 62%, 132, 135 


DEL TA_PHASE_6 
«DEPTH 
DEF TH _FG_AMF 
» DLIMEN 
DISFLY PHASE 
- DOWN 

wEX_ BLANK 
»FETCH_ KF 
-FG1_XFG2_AMP 
»~FG2_XFG3_AMP 
»FG_1 
«-FG_1_FRQ 
»FG_1_ WF 
-FG_1_XFG_2 
-FG_2 
-FG_2_FRQ 
-FG_2_UF 
»~FG_2_XFG_3 


.FG_4_FRQ 
.FG_4_UWF 
.FG_5 
-FG_5_FRQ 
.FG_S_WF 
»FG_6 
.FG_6_FRQ 
»FG_6_WF 
wFINE. INC 
«FLIF 

» FORWARD 
wFREQ_1 
wFREQ_2 
wFREQ_3 
»FREQ_4 
wFREQ_S 
»FREQ_6 

FS 

GET 

»GREEN 
wGREEN_1 
.GREEN_2 
»GREEN_ 3 
wGREEN_4 
.GREEN_5 
.GREEN_FG_ AMP 
. GROUP 
wHBLST 
WHBLST_FG_AMP 
wHBLW 

»HBLW FG_AMP 
wHEIGHT 
wHI_FREQ_HORZ 
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62k, 132, 135 
27, 72%, 135 

27, 66%, 135 

19, 27%, 32, 33, 35, 40 
42, 95, 98% 

43%, 44 

68%, 135 

44x, 94, 95, 124 

66%, 132, 135 

66%, 132, 135 

65%, 66 


64%, 135 


64%, 135 
65x 

65%, 66 

64%, 135 
64x, 13% 
65x 

65%, 66 

64%, 135 
64k, 135 
65% 

64%, 135 
64%, 135 
45% 

64%, 135 
64%, 135 
65x 

64x, 135 
64x, 135 
75x 

94x, 95 


10, 11, 39, 111, 112%, 113, 114, 


61x, 135 

61%, 135 

61%, 135 

61%, 135 

61%, 80, 135 

61%, 135 

80k, 115, 133 

21%, 22, 39 

24, 74x 

4, 34, 60%, 65, 56, 107, 133 
60%, 80, 133 

60%, 132, 133 

60%, 132, 133 

60%, 132, 133 

66%, 132, 135 

19, 34% 

468k, 69, 82, 97, 132, 135 
66%, 132, 135 


68%, 69, 78, 79, 80, 81, B82, 97, 


66%, 132, 135 
72%, 135 
63x, 67 


135 
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wHI_FREQ_SEC 
HOLD 
wHORIZ_FG_AMP 
»INCLNT 

J INSERT 
WINTENS 
wINTENS_FG_AMP 
»KEEP_IT 
wLEFT 

» LINEAR 
-LOAL_WEM 
.LOW_FREQ_SEC 
~LUM 

»MAKE_KF 
wMANUAL_SEC 
»MASK1_ RADIUS 
wMASK2_ ANGLE 
»MASK2_RADIUS 
»MASK3_ANGLE 
.MASK3_ RADIUS 
»MED_FREQ_HORZ 
.MED_FREQ_SEC 
MERGE 
»MOVE_ALL_KF 
wMOVE_KF 

. MOVE_PARAM 
wNAME_ SCENE 
wNAME_ SEC 
WNODE 

.NOTE 
.NUMBER_SEC 
/OVRLAP 
wPERSPT 
«PHASE _1 
»FHASE2 
«PHASE 3 
»PHASE_4 
wFHASE_5 
»FHASE_6 
»PLAYBACK 

» PRINT 
«PROPRT_X 
»PROPRT_Y 
»PROPRT_Z 
wFS_LIN 

~PUSH 

»RED 

WRED 4 


wRED_2 
»RED_ 3 
wRED_ 4 
»RED_S 
wRED_FG_AMP 
» REMOTE 


SYSTEM IV USER’S MANUAL 


43K, 67 
82k, 115, 117, 133 

66%, 135 

27, SOX, 76, 82, 85, 107, 134 
96%, 97, 115, 125 

13, 14, 32, 33, 49, 72%, 136 
66%, 136 

113%, 114 

43x, 44 

81%, 115, 133 

19, 37% 

63%, 64, 67, 107 

24, 74% 

10, 39, 45%, 94, 95, 125, 124 
19, 24, 25%, 40, 121, 124, 125 
27, 70%, 132, 136 

70%, 85, 132, 136 

70%, 132, 136 

70%, 132, 136 

70%, 132, 136 

63%, 67 

63%, 64, 67, 135 

106%, 107, 115 

47%, 106, 115, 122 

46%, 115, 122 

49x, 50, 115, 121, 122, 123. 
19, 28% 

8B, 19, 20x 

3y 9, 19, 30%, BL, 40 

29% 

19, 24%, 25, 30, 39, 40, 125 
60%, 133 

27, 71K, 136 

62%, 91, 92, 9B, 136 

62%, B1, 91, 136 

2k, 136 

62%, 136 

62%, Ply 136 


62%, 136 


10, 39, 109% 
19, 35%, 99x 

54k, 72, 78, 134 

54k, 72, 134 

27, 55k, 72, 134 

91k, 92, 115, 122, 133 
95x, 124 

24, 74% 


4, 13, 14, 32, 33, 34, 49, 60%, 65, 66, 78, 81, 


93, 107, 133 
49, 60%, 133 
60%, 132, 133 
60%, 132, 133 
60%, 132, 133 
66%, 132, 136 
118 
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»~RENAME 
» RESET 
»REVERSE 
» RIGHT 
«ROTATE 


wR_FS 
wR-LIN 

»R_SF 

.R_SFS 

. SAVE 

.SCENE EDIT 
.SEC_ CAMERA 
»SEC_OVRLAP 
SELECT _NODE 
wSELECT_ SCENE 
»SEL_BLUE_FG 
»SEL_DEPTH_FG 
.SEL_GREEN_FG 
.SEL_HBLST_FG 
»SEL._HBLW_FG 
.SEL_HORIZ_FG 
~SEL._INTENS_CP 
»SEL_INTENS FG 
»SEL_RED_FG 
.SEL_VERT_FG 
.SEL_VIDEG 
SEL _WIDTH_ FG 
.SET_DEFAULT 
SET _FG_1 
.SET_FG_2 
wSET_FG_3 
~SET_FG_4 
SET _FG_S 
~SET_FG_6 
SET VALUE 
SF 

.SFS 

SIZE 


. SKEW_XZ 
»SKEW_ YX 
»SKEW_ZX 
»SPECTAL_SEC 
»SPEC_BLANK 
SPLICE 

» START 

WSTEP 

.STOF 

w TRNSLT_X 

. TRNSLT_Y 
wTRNGLT_Z 
UF 
.VANISH_PT_X 
» VANISH _PT_Y 


SYSTEM IV USER’S MANUAL 
19, 22K, 28, 121, 127 
11, 39, 112%, 119 
113% 
43x, 44 
5, 14, 58, 59%, 76, 82, 94, 85, 86, 87, 88, 89, 
90, 93, 107, 134 
87K, 88, 115, 133 
89k, 90, F1, 115, 133 
85%, 86, 115, 133 
3x, 84, 85, B7, 115, 133 
19, 21, 22, 23x 
101% 
19, 24x 
73%, 136 
9, 10, 43%, 44 
43x 
65k, 132, 136 
27, 65%, 665. 136 
65%, 132, 136 
65k, 132, 134 
65%, 132, 136 
50, 65%, 66, 82, 107, 136 
73%, 136 
65k, 64, 136 
65%, 132, 136 
65%, 136 
74k, 136 
65k, 136 
76x 
63%, 64, 107 
63x 
&3x 
63x 
63%, 64, 67 
63%, 67 
39, 76% 
79%, 115, 117, 133 


78k, 115, 133 

4, 5, 13, 14, 32, 33, 34, 49, 50, 54%, 71, 78, 79, 
80, 81, 82, 93, 107, 116, 117, 122, 134 
27, S7k, 132, 134 

56k, 57, 132, 134 

27, 56%, 132, 134 

19, 25k, 30, 39, 40, 121, 124, 125 

68%, 136 

104%, 105, 1415 

118%, 119 

112k, 113, 114 

112%, 118, 119 

4, 9, 33, 49, 50, 57k, 58, 71, 80, 81, 134 
4, %, 33, 50, S7#, 58, 71, 79, 134 

27, 32, 33, 57k, 134 

ABK, 44 

7ik, 132, 136 

71%, 132, 136 
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VBL ST 
»VBLW 

VER T_FG_AMP 
-VITEO_RATE 
wWEM_ 1 

~WEM_2 

wWEM_3 

~WEM_4 

wWIDTH 

»WIDTH FG_AMP 
.XCHNG 

. Z00M 


SYSTEM IV USER’S MANUAL 


68%, 132, 134 
68%, 132, 1364 
66%, 136 

19, 36%, 40 
12, 63%, 64, 107, 135 
12, 63% 

12, 63%, 64 
12, 63% 

72%, 78, 136 
66%, 136 

95x, 124 

74%, 132, 136 
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The ICOS Display Editor described in this manual is designed to edit 
program text files. The editor maintains a display that includes current 
editor status information, a number of lines of text on either side of 
the cursor, and the last four lines of the current command string. There 
is mo facility for editing non-text files. The editor will function with 
UGC Model 6053 display terminals only;-it will not work with other CRT or 
hard-copy terminals... 


This manual is divided ihto three chapters, Chapter I presents an 
overview of the editing process, and describes some-of the more common. 
editor commands. The novice user should familiarize himself with this 
chapter hefore reading Chapter II, which descrihes all of the commands in 
detail. This chapter is intended to serve primarily as a reference 
document. Chapter IIL contains a brief command summary of all legal 
editor--commands . 


Typographical Conventions 


re8 er0n eter ates omg wept eee Keer wees wees Hom Ease OEE HoEn Siew eae dene GONe anew nancctle NETS oom gu ende 


"AX* is used to represent the single character control-X, where X.is any 
key. This character is entered by holding down the key labeled "CTRL." 
and typing X. 


The escape key (labeled “ESC*) is represented by "$*. It is used to 
separate and terminate editor commands. ESC is displayed on the screen as 
an underlined dollar sign to distinguish it from a normal dollar sign. 
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CHAPTER I 
amimomomamumassem BASIC FEATURES OF THE DISPLAY EDITOR cexmsmcememmmmessm 


The material in this chapter is intended to introduce the ICOS Risplay 
Editor and its more commonly used commands. Chapter II should be read 
after this chapter by thdse wishing to use the more advanced features of 
the editor. 


1.1 OVERVIEW <------ se en ae nm 


Gove cae anes etee vane GORe eres com SNEY pews aunt Sees COND Greets On tte ante eam 


The editor is invoked from the ICOS command Vine interpreter by typing 
the name of its save file followed by a Carriage Return. There are no 
arguments or switches. The user returns to the command line interpreter 
with the “"H$$° command, described below. 


Operations An Edit Pass 


rye c0ne nee Gate O00 CoN come OEte EINE SOLE RENE UE HEED PELE CORD GERD EEC COR ENED FORD AGED SUES SOre 


The purpose of the editor is to permit the programmer to create and/or 
modify program source files. The editor operates on two files, an imput 
file and an output file. The input file is the original source file and 
the output file receives the modified source file. The input file is 
always read, never written; the output file is always written, never 
read. 


The normal sequence of editing operations, called an ‘edit pass," is as 
follows: 


1) Open a file 


This process identifies a specific file as the editor input 
file and creates a scratch (temporary) file as the output file. 
Only one file at a time mgy he open for editing. 


2) Edit the text | 


& variety of editing commands may be performed on the 
currently open file. These include displaying, inserting, 
deleting, changing, and copying text. The more common editing 
commands are described later in this..chapter. 


3) Write and close the file 


There are two ways to write and close a file. In the most 
common case, the modified input file is copied to the output 
file, the input file is deleted, and the output file is renamed 
to the old input file name. This results in the replacement of 
the original input file with the edited version: the original 
input file is irrevocably Yost. 
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Alternatively, the. modified file may be written out and 
assigned a new output file name. In this case,, the original 
input file remains intact. 


An edit pass may he aborted at any timey i.e. the output file is deleted, 
leaving the original input file untouched. 


The editor may be used to create a new.file. In this case, there is no 
input file, only an output file. 


Breaking a Large File into pages 


‘sat oven soem wae stmneeen aane oun oun conn ome wane eave Dene ene Goud ewe Gree Eee eeny ete cee” GumD Gate eeuD fee" cone Gee tows ceed ener oute 


The editor maintains a variable size text huffer in siemorg. Before the 
editor can modify a section of text, it must first be read from the input 
file into the text buffer. Sinte the text huffer may mot be large enough 
to hold all of a large input file, it may be necessary to break up the 
input file into "pages’. 


Fages must he accessed in order on any given edit pass. Once a page has 
heen written to the output file, it may not be edited again without 
starting a new edit pass. Fort this reason, it is often convenient to 
make pages large enough to contain a logical unit of program text, so 
that the entire unit may be freely edited in a single pass. 


Page boundaries in the input file are delimited by the character AL 

(form feed). When the editor reads a page from the input file, the 
terminating “L is stripped off. When a page is written cut to the output 
. File, a “L is appended to the page. Na AL, however, is appended to the 
final page. There is no relationship whatever between a screen of text 
as displayed on the terminal and a page of text as delimited by form 
feeds. A form feed will, however, cause a line printer to skip to the 
top of the next page when the file is printed. 


Carriage return / New Line / Escape 


10d ens Meee endn sows Came Byes vend omen vane SON) Sean Bend Gene Sem enee Gite ente Come SOEs Sent coe cate iiite Leet EEG CrmD GONE One eB eHEe este Onen come ance! 


The editor is fundamentally character-oriented, not liné-oriented. 
Carriage Return is treated as d text character, just like any other. It 
is-used to delimit lines of text, but is riot used tq terminate editor 
commands. The New Line key and Carriage Retrurm key are equivalent, both 
generating the same ASCII code (octal 15>. 


The editor uses a single “escdpe"® character to separate commands and two 
consecutive “escapes® to terminate commands. Initially, the key 
labeled ‘ESC’ performs the "escape" function. The user may assign any 
other key to perform this function. 
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Lee. EDLTOR COMMAND “CYCLE: Soe eno Serene Sree eee ene aaee 
The normal cycle of operation within the editor is as follows: 

1) Display the text surrounding the current cursor location. 

2) Accept a command string from the keyboard. 

3) Execute the command string. 

4) Go to step 1). 


Notice that the text surrounding the cursor location (the “text window" ) 
is automatically redisplayed after the execution of every command string. 
This provides immediate visual verification of the action of the commands 
Just executed. 


When the editor starts a new command cycle, the previous command string 
(if any) is. redisplayed at the bottom of the screen. If escape is typed 
as the first character of a mew command, the previous command string is 
re-executed. and remains active. If a key that is not an instant command 
key (see below) is typed, the previous command string is erased, and the 
key struck becomes the first character of a new command string. This 
facility makes it possible to build up a command "macro" which may be 
repeated as a unit once for dach time the escape key is depressed. 


Instant Command Keys 


(e000 entO Onan weeh Goes enne wen wane Bre Some One Gets Omen OEY BIND Stee neve OEE Sees oodt 


Certain keys are recognized white the editor is accepting . command 
string and cause actions to take place immediately. These keys are 
called "instant command keys". Instant commands ore provided which move 
the cursor back and forth within the text buffer, erase the last 
character from the end of the command string, or erase the entire command 
string. 


With the exception of "Kill Command String" and "Delete Last Command 
Character", instant commands leave the current command string intact. 
Instant commands may be freely interspersed with re-executions of the 
previous command string. 
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is3 -DISPEAY: SCREEN FORMAT <e>oSsso eee re eee sme se Cee Sem See Seis 


Normally, the display screen is divided into three areas: editor status 
line, text window, and command area. The display screen is rewritten at 
the start of every command cycle. 


Editor Status Line 


The first line of the screen contains certain editor status information. 
In sequence from left to right, the first line contains the following 
items: 


The name of the current working directoty followed by ":* 

The name of the current. input file (*%* if none) followed by "," 
The name of the current output file (**" if none) 

The number of pages read:from the input file so far followed by °,* 
The number of pages written to the output file eo far 

The value of the numeric argument to the last command executed 


The numeric argument field is useful for using the editor as a 
desk calculator. Typing @ numeric expression followed by two 
escapes will display the value of the expression in this field. 


Text Window 


ome cee ute Cove G00) eutn emt me Cure een Cote 


The editor maintains a pointer into the text buffer called the ‘current 
cursor location*. The editor’s text window displays a portion of text 
from the buffer surrounding the current cursor location. This location is 
marked on the screen by the terminal’s cursor. 


At the start of every command cycle, the display is automatically 
‘adjusted to include 8 lines on either side of the line containing the 
cursor. (This number may he modified -- see “Miscellaneous Commands" in 
Chapter III.) If the cursor location is near the heginning or the end or 
the text buffer, a full screen of text is always displayed, hut the 
cursor may not be centered in the window. 


Normally, a line of text is displayed on one line of the display 

screen. The position to the right of the last visible character is 
occupied by the Carriage Return that terminates the line. If a line is 
too long to be displayed across the screen, it is broken with a °°" and 
conmtinued on the next line. If the text window includes more than one 
such line, information may overflow below the bottom of the text window. 
When editing a file consisting of many long lines, the user should reduce 
the screen window size or enter line-truncate mode. 


When the editor is placed in line-truncate mode (see the "Miscellaneous 
Lonmmands" section in Chapter IIT), long lines are truncated. Information 
that disappears in line-truncate mode is not deleted from the text buffer 
-- it merely is omitted from the display screen. 
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Command Area 


200 sees cena eoey even aeee cece evap sum snus ones sees 


The bottom four lines of the screen, separated from the text window by a 
line consisting of four dashes, contain the last four lines of the 
current command string. The command area display scrolls up and down as 
lines are inserted or deleted from the command. A tilde (°”") is 
displayed at the end of the comiiand so that the presence of trailing 
spaces or tabs may be detected. During the execution phase of the 
command cycle, the final escape of the command string is overwritten with 
a blinking °#*° to indicate the current command is still being executed 
and new commands are not being occepted yet. The command area is always 
displayed in line-truncate mode. 


The Error Display 


New e000 cese Cum GeemuETS Hore weed Ghee core Meee GEER COmd Cae ROS Kees eee 


If an error occurs during the execution of a command string, the screen 
is erased and an error message is displayed on the top line. The first 8 
lines of the command whith caused the error dre displayed just below the 
error message. The error condition is cleared and normal display 
restored by typing Carriage Retarn or New Line. 
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1.4 EDITOR COMMAND STRING FORMAT (<n mre mmm mm ee meee eee ee 

A single editor command takes the following forms 

1) Optional numeric argument The argument may be an expression.The 
initial input radix is decimal. 


2) Command character Upper -and lower case are equivalent. 


3) Optional subcommand characters Upper and lower case are equivalent. 
fmly certain commands accept 
subcommand characters... 


4) Optional string arguments Upper dnd lower case are not 
each terminated by an escape equivalent within a string argument. 
Only certain commands accept string 
arguments. 


a 
-e 


EXAMPLE s The following are valid single editor commands: 


ww 77 


4L numeric argument = 4 
command character = L 
no subcommand character or string argument 


2 ae o> 
-° 


H 

! 

} 

H 

H SABCS$ no numeric argument 

; command character = § 
i no subcommand character 
' 
H 
H 
; 
H 


a 


string argument = ABC 
(escape is represented as "#") 


TR no numeric argument 


command character = T 
subcammand character = D 
no string argument 


8 we HO we HP om HO we HF we He 


An editor command string consists of a sequence of single commands 
terminated by two consecutive escapes: 


command _ 1$command_2¢ ... command _m$$ 
A single escape is used to separnte single commands within a command 


line. Escape is optional following a command which does not accept string 
arguments . 
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Carriage Returns are not used to separate or terminate commands. 
Carriage Return included in a string argument is treated. like any other 
text character. Carriage returns may be placed between commands as 
visual aids, and are ignored. 


Since the.command area display is permanently set to show only the first 
-79 characters of each command line, the user should avoid long command 
strings unbroken by Carriage Returns (such as lengthy text inserts). 


= 


EXAMPLE: The following are legal editor command strings: 


¢ 9 

H 4Lss Executes the single command "4L°. it 
it Hi 
it 1) 4L$SABCE8S These three commands are equivalent.!! 
1 2) 4LSABCSS$ They 911 execute the command "4L° Ha 
i 3> 4 followed by the command "SABCS". it 
it SABCSS$ if 


All commands may be typed in either upper or lower-case. Cower-case 

choracters in string arguments, e.g. insert or search strings, are not 
converted to upper-case unless the upper-case conversion switch is set. 
Thus, the editor may he used to create and madify lower-case text files. 


Commands lines are executed strictly from left to right. See, however, 
the "Conditional Branches and Labéls® and “Error Suppression and 
Iteration Brackets" sections if Chapter II. 
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1.5 COMMONLY USED COMMANDS <---~----~-------~~--~+~--~---------- ~~ 


The editor supports a large number of commands, but only a few of these 
are necessary for the basic editing operations; the less frequently used 
commands are included for the convenience of the experienced user and to 
support advanced editing functions. A full list of commands with all 
their options is given in Chapter II of this manual. 


Typing function key 11 «(the key in the upper right carner of the 
keyboard) will display an abbreviated command summary on the screens 
normal display is restored by typing Carriage Return or New Line. 


Exit Command 


ets ese eenen coat Aeny eons cums Geen cane exes gant cone 


This command causes the editor to teturn to the invoking 

program, normally the command line interpreter. An error is 
given if either the input file or the output file is active. The 
input and output files may be de-activated with the *GX* command 
(see below). 


Cursor movement coramands 


(A008 wen cous tone S000 ease eee Coen GEE” S980 O80 AeeD OPED GHED GutD UTS CHEE GOED GEETOHE ery monn ettD soeg 


* Move cursor to beginning of text buffer 
B 
The cursor is positioned fo beginning of the text buffer. 
%. Move cursor to end of text buffer 
Z 
The cursor is toved just..heyond end of the text buffer. 
* Move cursor n characters 
nM 
If n is not specified, a value of 1 is assumed. 
T? n = 0, no action is taken. . 
If mn > 0, the cursor is moved ahead nm characters, or to the end 
; of the text buffer, whichever comes first. 
If n < 0, the cursor is moved back n characters, or to the 
beginning of the text buffer, whichever comes first. 
Carriage return is treated as-a-single characters thus 


moving the cursor right one off the end of a line will 
position it to the heginmning of the next line. 


DISPLAY 
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tTEXAMPLE: Suppose the text buffer contains: ti 


ABCDREFGH « *~" indicates cursor location )} 


Thens 
"1M" or "M" moves the cursor to "E*" 


! 
! 
H 
H 
H 
H 
! 
H *—IM" or "<M" moves the cursor to "C* 


* Move cursor n Lines 


nL. 


If nm is not specified, a value of 1 is assumed. 

If n = 0, the cursor is moved to the beginning of the current 
line. 

If m > 0, the cursor is moved ahead nm lines, or to the end of 
the text buffer, whichever comes first. 

If n < 0, the cursor is moved back nh lines, or to the beginning 
of the text buffer, whichever comes first. 


EXAMPLES Suppose the text i 
buffer contains: ARCHEF i} 


*1L" or "L* will move the cursor to °M® 
*-1L° or *-L* will move the cursor to "A* 


! 
H 
ti Ha 
tt GHIJKL MW 
{ i 
H MNOPQR it 
H ! 
H Then: ! 
t 
H 
H 


2 ose “* sa = ae oo 


{ 
*OL* will move the cursor to "6G* | 
! 


Input and Output File Commands 


o0ee cnet Gute mae anae Snes enae eae 


*k Open a file 


* Close 


Ofile names 


This command makes file_name the input file and creates 

file nmame.SC as the scratch output file. The first page of the 
input file is then read into the text buffer and the cursor is 
positioned to the first character of the page. 


a file 
Ws 


This command copies the remainder of the input file, if any, to 
the output file, deletes the input file, and renames the output 
file to the old input file name. The original input file is 
lost. Note that the escape folldwing this command is mandatory; 
otherwise, the following characters will be interpreted as o file 
nane (see next command). Hence, the use of the command WHS$ to 
close a file and exit from the editor is incorrect. The effect 
of this command is to store the edited output file im a new file 
named "H". 


QISPLAY 


* Close 
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a file and rename 

While names 

This command copies the remainder of the input file Cif any) to 


the output file and renames the output file to file name. The 
input file temains intact with its original name. 


* Define output file 


=> 


* Abort 


xk Start 


GWfile_names 


: Ol sabe OP ec tQih: t files. (The 
*o° command is used to edit a file which qlready exists.) In such 
case, there is no input file and the output file is set to the 
specified file name. The “W$" and "Wfile_name$" commands may be 
used as above to close Cand optionally rename) the file. 


an edit pass 
GX 


This Command closes both the input and output files and deletes 
the output file. The input file remains untouched. Any editing 
changes made tu the input file are lost. 


a new edit pass . 
Jt 


This command is equivalent to "WSOinput_file_ names". In other 
words, the curftent input file is capied to the output file, the 
input file is deleted, the output file is renamed to the old 
input file name, and the newly renamed output file is opened for 
input. The net result of this command. is to reset the cursor 
back to the first character of the first page of the file and to 
store on the disk all editing changes made in the previous edit 
pass. The original input file is lost. Note that the 
terminating escape is mandatory (see next command). 


* Rename and start new edit pass 


Jfile names 


This, command is equivalént to "Wrile_name$Ofile_name$". It 
causes a fresh edit pass to be started on a renamed version of 
the modified input file. The original input file is untouched. 


* Read next page 


R 


This command causes the text, buffer to- be written to the output 
file and the next page to be read from the input file. The 
cursor is positioned tothe first character of the new page. 
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Insert and Delete Commands 


cree woe Ovre wees Reneeens ou Seva tons Berd Gene ate set ore cout Sane Seed Gant aree Seat Suse Gout utneets Sees arte 


*X Insert a string 
Istrings 


This command inserts its string argument just before the.cursor. 
The argument string may be anything from a single character up to 
many lines of text. After the insertion, the editor positions 
the cursor to the end of the inserted text. To insert a page 
break, insert the single tharacter “A4L"; on the-next edit pass, a 
page boundary will occur at the AL, 


EXAMPLE: Suppose the text buffer containss 
ABCHEFG 


ee ee 
- 


contains i 


! 
H 
H 
i 
H After the codmmand *IXXX$*, the text buffer will 
! 
t ABCXXXDEFG 

, 


x Delete n charac ters 
nd 


This command is similar to °M", except that every character that 
the cursor moves over is deleted. For example, *1D* or "TD" 
deletes the character at the current. cursor location; "-1D" or 
*-D" deletes the preyious character, etc. 


* Telete n lines 
nk 


This command is similar to "L®, except that every character that 
the cursor moves aver is deleted. For example, °1K" or °K® 
deletes from the current cursor location to the beginning of the 
next line; “OK* deletes from the current cursor location to the 
beginning of the current line; and “-1K" or *-K* deletes from the 
current cursor location to the beginning of the previous line. 
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earch and Replace Commands 


00 e000 even enna snem sees ence seve Gece ceue sent sume noun S008 pede O6ts eteD Gute geRS EutE OME SHYE OMe Bese awe ELOE 


Search for a string 
Sstr ings 


This command searches forward, starting at the current cursor 
location for the first occurrence of the specified string. The 
cursor is positioned just past the the end of the string, if 
found. If not found the error, “MISSING", is given. It is 
frequently much faster ‘to search for a unique substring in 

the program text than to move the cursor by instant commands or 
"M* and "L® commands. 


Change a string 
Cetring_isstring 2¢ 
This command searches forward, starting at the current cursor 
location for the first occurrence of string_ 1. If found, it is 


deleted from the text buffer and string 2 is inserted. If not 
found, the error, "MISSING" is given. 


Replace a string 


Ustring$ 


This command is normally used immediately following an insert, 
search, replace, or change command. It causes the current string 
to be deleted and replaced by the specified string. 


The current string is defined as follows: 


After a successful search, the current string is the 
-string just found. After an insert, change, or replace, 
the current string is the string just inserted. 


The U command may be executed several times in succession, 
allowing the user to replace string_1 by string_2, then replace 
string_2 by string 3, and so on. 
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Instant Commands 


The function keys on the 6053 terminal and several control characters are 
used as instant command keys. They are acted upon as soon as they are 
typed and have no effect on the command string. FCn is used as an 
abbreviation for function key n. 


KEY ee ACTION EQUIVALENT COMMANTE! 
FC1 ExT } tive cursor back 4 lines ~All. 
FC2 EXT 7 Move cursor back 1 line “AL 
FC3 ExT 3 Move cursor ahead it line AL. 
FC4 EXT 4 Move cursor ahead 4 lines 4. 
FCS EXT 5 Move cursor back 4 charatters ~4M 
FC6 ExT © Move cursor back 1 choracter -1M 
FC? ExT 7 Moye cursor ahéad 1 character 1M 
FCS EXT® Move cursor ahead 4 characters 4M 
FC9 EXT 9 Redraw Screencentered on the pan 
cursor and Rill command string 
FC1O =EXT@ Edit command string biatack 
FC’L ex7 — -Bisplay help text =u 
<DEL > Delete the last character of the hare 
command sting 
<BLANK KEY> Move cursor to beginhing of text buffer B 
“ERASE EOQL> Move cursor to ehd of text buffer Zz 
“HOME> CEM Move cursor to end of current line IL-1 
Cif at end, then move to beginning > 
<LEFT ARROW> ¢—- move cursor back Lf character ~1M 
<RIGHT ARROW> —> aiove cursor ‘ahead 1 character iM 
<UP ARROW> 9 move curser back 1 lihe | coy § |e 
<DOWN ARROW> % move cufsor ahead ft line iL 


When using an instant command to move the cursor, the téxt window is not 
redrawn unless the cursor is moved off the screen. To recenter the text 
display, use FC9, 


Function key 10 is a very powerful instant command. When struck the 
first time, it causes the current text buffer to be saved and the current 
command string to he placed in a new text buffer. At this point, the 
previous command string may be edited using any of the normal editing 
commands. Finally, striking FC10 2 second time restores the saved text 
buffer and places the edited command string back into the command buffer. 
This procedure has several uses: 


1)> To view the entire command string. 
Since the editor displays only the last four lines of the 
command string om the screen, it is otherwise impossible to 
view the beginning of the command string without deleting the 
end of the command string. 
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2) To edit an illegal command. 
A common operator error consists of omitting the "I* from the 
beginning of a long insert command. The editor, attempting to 
interpret the string to he inserted as a command, will 
frequently detect an illegal condition. The operator car 
avoid having to retype the entire string by clearing the error 
condition, striking FC10, inserting an "I" at the beginning of 
the command, and restriking FC10. Similar recovery from other 
errors is also possible. 


3) Modifying or créating a command 
FC10 may be used to create a slightly modified version of 
the last command or to build a new Command from scratch. To 
insert the ESC Cescape) character into the text huffer, use 
the command *$I. 


Instant commands may be suppressed os described in the "Miscellaneous 
Commands" section of Chapter ff. This may be used to search for or 
insert a control character which is used by the editor as an instant 
command. 


Other Characters 


2m sath soem ante ormneene nase weve eave e0ee onve ena eave sate, Ripe one 


The control characters “A, “C, and “F are trapped by the operating system 
and ignored. . 


100 one mane ces come Seah Seve Neen Geng Bane HeNS stm Ge=8 SEND GEER eEN AFD Heme Sete SOT NypE HetE SEY OWED Hive Shue Godt coat sod Nate ones ante ete nese ence Call Howe nts Lave come Ges GOED CemD Heme 4660 cust Olle Lous Lemn HONE SOO FOND BNeh COND CRON me Eat” fite LAY GOR Heed ONE BURL EERE Bote tent Stud HtWP.ORNN Seed ON0 tnet athe 


WARNING! ! 
Typing “S will lock the display until a subsequent “Q is typed. 


erm ene Som GORY SOLO OREN SEOE GURY Hine CUNY Sone GeuD SOR O=ID GIES CORD CHEN COTE COLD LURE ODE NEE ERED BEED Sens GEE Gene Gene woud Send Dane Hue Shed CINE GEN Calf eee cers eype eens none STUH BENE SODE ULE OTS ORES SUD0 Stew AOD FIO Sand GOES S800 SOLE SAN Gare SIDE BORE GENS SEEN Sine SEEY GONE GENE GHRT SEES HHOH WORE EoERGeER BEEP Nee 
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CHAPTER IT 


Amami mcmama YNETAILED COMMAND RESCRIPTIONS sereeeseseseemscee em aes 
The following sections describe in detail all editor commands. 


2.1 NUMERIC ARGUMENTS TO COMMANDS <---+----~-----~--~----~----------~---- 


Many of the editor commdnds may include an initial numeric argument 
interpreted in the current input radix. (The initial radix is decimal. ) 
The argument is used to specify a number of characters, lines, pages, 
etc. Netails of numeric argument usage are included in the command 
descriptions in the sections below. 


A numeric argument may consist of any expression involving numbers and 
the operators, character sequences, and special characters described 
in this section. All operators have equal precedence and operations are 
performed from left to right. Parenthesés may be used to override the 
left-to-right order of evaluation. 


A rumeric argument consisting of only a minus sign evaluates to -1. If no 


numeric argument is specified, o default value of 1 is normally assumed. 
Exceptions to this are noted under individual command descriptions. 


Operators 


o—ve qe yee 800 Sone Gome ence ere” ere, 


+ signed integer addition 


7 signed integer subtraction of negative number indicator 


x signed integer multiplication 
/ signed integer division 
& logical AND 


! logical inclusive OR 


% logical exclusive OR 
‘ logical NOT (complementation ) 
< signed LESS THAN 


result = -1 (true) if operand 1 less than operand 2 
result = 0 (false) otherwise 


W 


signed GREATER THAN 
result = -1 (true) if operand 1 greater than operand 2 
result = 0 (false) otherwise 


= EQUAL TO 
result = -1 if operand 1 equals operand 2 
result = 0 otherwise 
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Character sequences 


ee c0se nse oem ‘eves Gute sens eum nee Spts ete eure ores OpeEEENe aBtD ewes Ones Come 


eI 
@0 
eT 


CE 
@K 


@N 


@Pr 


@Q 


Special 


omn c0en mage eres eben gene cape ence 


tn 


*y 


Has the value of the current line number. (starting at 0) 
Has the value of the current character number. (starting at 0) 


Has the value of the length of the current string. The length 

of the current string is defined after a search command as the 
relative position of the other end of the string with respect 

to the cursor. Thus, if the search was in the forward direction, 
the current string length is minus the length of the located 
string. After a backward search, the string length is positive. 
The length of the current string is defined after. an insert or 
change command ina similar fashion, except that the value is 
always negative. 


The nutber of pages read from the input file. 
The number of pages whitten to the output file. 


Has the value of the ASCII code of the text character currently 
underlined by the cursor. 


Has the value Gf the ASCII code for current escape character. 


The appearante of this cMaracter within an argument expression 
causes the prompt message “TYPE A KEY" to be displayed instead of 
the command string. The ASCII code of the key struck by the 
operator is returned as the value. 


This is similar to @K except that a the message "TYPE A NUMBER:" 
is displayed instead and the ‘number is echoed os it is typed. 
Carriage return terminates the number and the value of the number 
in the current input radix is returned. 


Pops the top of the:‘argument stack and returns its numeric value. 
Before executing any new command string, the stack is reset. 


Has the numeric value of the top of the argument stack. Before 
executing any new command string, the stack is reset. 


characters 


S000 C008 ents anes Sone mass mete GES Sue wane 


Error flags; set by all search and change commands to -1 if the 
string was not found and to 0 if found. ALl commands which read-— 
pages from the input file set 7 to -1 if end of file is reached; 

0 otherwise. The M and L commands set ? to -1 if the specified 
move would place the cursor outside the text buffer. The D and K 
commands set 7 to -1 if the deletion extends outside the limits 

of the text buffer. Each of the above commands clears the error 
Suppress flag. 


Has the value of number register n. (n either 0-9 or A-Z) 


Has the numeric value of the ASCII code for -the character x. 
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2.2 EXIT COMMAND <------ See tate 


H Return to calling process. fn error is given if either 
the input or output file is active. 


2.3 CURSOR MOVEMENT COMMANDS <-~----- atanetatatananed tenth nn ee nen 


The following comhands are used to move the cursor, they do not affect 
the contents of the text buffer: 


B Move the cursor to the beginning of the text buffer. 
Z Move the cursor to the end of the text buffer. 
nM Move n characters. 


If n > 0, move the cutecr ah@ad nm characters. 

If n = 0, no action is taken. 

If m <~ 0, move the cursor back n characters. 

If n is not specified, ¢ default value of 1 is assumed. 


nb Move m lines. 


If n > O, move cursor to the beginning of the nth following line. 
If m = 0, move cursor to the beginning of the current line. 

If n < 0, move cursor to the beginning of the nth preceding line. 
If n is not specified, a default value of 1 is assumed. 


If either the M or L commands would result in moving the cursor post the 
beginning or the end of the text buffer, the "7% flag is set, but no 
error message is given. 


bi Move the cursor to the other end of the current string. 


This command is equivalent ta °@SM*®. It changes the sign of @S so 
that immediate fte-executions of the command toggle the cursor 
_ between the beginning and the end of the current string. 


The command may be used to position the cursor to the beginning 
of text just inserted from the keyboard, . special buffer, or a 
file. Similarly, it may be used to position the cursor to the 
end of text just located in a backwards search. 


EXAMPLE s 


ee nw Ow 


H 
Imultiple-line-string$YPJ$ tt 


After an insertion of text which spans several ! 
lines, the “Y* command positions the cursor H 
back to the beginning of the inserted text in ! 
: 
4 


we owe =O oe 


preparation for the justify paragraph (PJ) 
command. 


: 
; 
i 
' 
{ 
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2.4 INPUT AND OUTPUT FILE COMMANDS <0 mmm mmm mm mmm meme meen ten ne me ee 
GRfile_ names Set the input file to file_name. 

GWfile_ names Set the output file to filename. 

GCIs Close the input file. 

Gca Close the output file. 

GIldevice_name$ Initialize the specified device. 


GDBdirectory _nane$ 
Set the default directory to the specified directory. 


GX “ Cidse both the input and the output files, delete the 
output file and Kilt the text buffer. 


Since the output file is not retained, this command 
should only be used when the user wishes to abort the 
editing operation on the current file. If the user 
wishes to retain that portion of the output file already 
output, the GX command may be preceded by a GCO command 
which will close the output file. 


Ofile_ names Open the specified file and create an output file with 
the same name as the input file, but with the file name 


extension ".SC". 


The first page of the input file is automatically read 
in. An error is given if either an input file or output 
file igs already active. 


While. name$ Output the remainder of the input file and rename the 
output file to the specified file name. 


If there is no input file, the current text buffer is 
output and the output file is closed and renamed to the 
specified file name. 


We 1) Output the remainder of the input file. 
2) Close both the input and output files. 
3) Delete the input file. 
4) Rename the output file to the same mame as the input 
file. 


If there is nd input file, the current text buffer is 
output and the output file is closed. 


J$ Perform a W command and ‘then reopen both the input and 
output files. 


The net result is to save all changes that have so far 
heen made, and to inititate another edit pass through the 
input file. If there is no input file, this command 
outputs and closes the output file, then re-opens it. 


oa 
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nk 
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Perform a While name and then ‘reopen both the input and 
output files. 


Advance n pages. 


Outputs the current text buffer ta the output file, 
deletes the contents of the text buffer, and reads a 
hew page from the input file to the text buffer. The 
current input (@I) and output (@0) page numbers are 
incremented. The cursor is positioned to the beginning 
of thd text buffer. 


Any character which generates a parity error on input is 
replaced by the character "\". If errors are suppressed 
(see E command), and end of file is encountered, the 
error flag (7) i8 set to -1. If end of file is not 
encountered, 7 is set to 0. 


Append nm lines to the text buffer from the input file. 


If n is absent or 0 an entire page is read in. The 
cutrent input page humber (@I> is incremented. The 
cursor is positioned to the beginning of the appended 
text. 


Afiy character which generates a parity error on input is 
replaced by the character "\". If errors are suppressed 
(see E command), and end of file is encountered, the 
error flog (7) i8 set to rl, If end of file is not 
encountered, 7 is eet to Oo. 
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2.5 INSERT AND DELETE COMMANDS <---~-~---~-~~-~~~~~~-----~-~~ ptt ee 


The following commands are used to insert text into the text buffer from 
the keyboard. Insertion takes place at the current cursor location. 

The current string length is set to minus the length of the inserted 
text. 


Nulls may not be inserted into tho text buffer as they ore used 
internally in the editor to flag the end of the text buffer. Nulis 
appearing in a string to be inserted are thus ignored. 


Istr ings - Insert string. 
<TAB> strings insert a tab Followed by string. 


This command saves typing the "I" at the beginning of an 
insert command if the first character to he inserted 
is a <TAR>. 


<SPACE>string® Insert a space followed by string. 


This command gaves typing the "I* at the beginning of an 
insert command if the first Engineer to be inserted 
is a <SPACE>. 


ni Insert the single character whose ASCII code is n. 


This comhand is used to insert certain characters, such 
as ESC, which are difficult to include ino string 
argument. The following command will insert ESC in the 
text buffers “ 

$I 


nau Convert n to a string using the current output radix 
and insert the string at the current cursor location. 


The following two commands delete text from the text buffer. The cursor 
location is unchanged. 


nD Delete n characters starting at the current cursor location. 


If mn > 0, the m characters starting at the cursor are deleted. 
If n = 0, no action is taken. 

If nm < 0, the nm characters preceding the cursor are deleted. 
If n is not specified, a default value of 1 is assumed. 


nk Delete n lines starting at the current cursor location. 


If n > O, all characters starting at the cursor up to and 
including the nth following Carriage Return are deleted. 
If m = O, all characters between the cursor and the beginning 
of the current line are deleted. 
If n <= 0, all characters preceding the cursor up to and 
including the nth preceding Carriage Return ore deleted. 
If n is not specified, a default value of 1 is assumed. 
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2.6 SEARCH AND REPLACE COMMANDS <~---------~---~------------- == 2a 


n$string$ Searches for the nth occurrence string in the text 
buffer... 


m > O --Searches forward for the nth occurrence of string. 
The cursor is positioned to the first character 
Following string. Current string length (@S) is set to 
minus the string size. The search fails upon-reaching 
the end of the text buffer. 


n< 0 Sedarethes backward for the nth occurrence of string in the 
text buffer. The cursof is positioned to the first 
character preceding string. Current string length (@S) 
is set to the string size. The search fails upon 
' peaching the beginning of ‘the text buffer. 


If unspecified, nm defaults te i. 
nNstrings Searches for the nth occurrence of string in the file. 


Same as S command above except that if the search 
reaches the end of the text buffer, an R command is 
executed and the search continues on the next page. The 
esearch fails upon reaching the end of the file. A string 
to be matched may not extend over a page boundary. 


nCstring_1$string_2 
Changes the nth occurrence of string_1 to string_2 in the 
text buffer. 


Searches for string_1 as with the S command above, then 
deletes string_% and inserts string 2. 


toce coon eves evve eave endh Geee cues ones cate cove cone cane callh enye est OFT) Som GGe Meh GONE COVE MEF Sine Huse Hed HITT TENE GONE HERE Sone CORE Once Vote WEED Enee Cans Cote Cam Oral dome com Hoon bees E1aD Oem Sens lan Geet Gea toed ETLeLeL® Geel met Gxt” Base 


To search for and delete a string, the following command 
fay be used: 


Cstringss 


This changes the string t6 the null string. 
Unfortunately, the double $$ also forcibly terminates the 
command string, making it impossible to enter additional 
commands. With the "U* command (see below), the user 
can perform 4 search/delete without terminating the 
command string: 


Sstr ingsU$ 


sn00 eRe seve dove uth we ance sone sane cone eats went sate sone cone ence cow wie wont ail eter eeee ase oem Gus Com SeRE evet Set GpED Meee extn Sep O46n stihl GU Sect Soll come ose Cute Gnas sete exes Gon Hike Cou" HERE eet Coot mint Gutedene Hot HOt Get fee 


nVstring_1$string_2 
Changes the nth occurrence of string_1 to string_2 in 
the file. 


Same ads C command above except than N-type searches are 
performed rather than S-type searches. 
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Note that enclosing 2 change command (C or V) in iteration brackets (see 
the “Error Suppression and Iteration Brackets" section) will cause all 
occurrences of string_1 to be replaced by string_2 throughout the text 
huffer or the entire file. 


nABs tring _ 1$string_2$ 
Conditional change in text buffer. 


Similar to C command above except that after sucessfully 
locating an occurrence of string_1, the editor will. 
display the surrounding text, with the prompt message 
"TYPE A KEY* instead of the command string, and wait for 
one of three responses: 


tt 6¢ Replace string_1 with string 2 and 

tt search for next occurrence of string_1 
it 

'3 New Line or Do not perform string replacement; 

tio Return continue search. 

i? 

i!) other key Revert to normal command mode. 


nVs tring _1$string_2 
Conditional changé ih file. 


Same as “4B caémmand above execpt that N-type searches are 
performed rather than S-type searches. 


Ustring$ String replacement. 


This. command is normally used immediately after one of 
the following commands: S&S, Ny, I, <TAB>, <SPACE>, “U, XG, 
C, Vy, “B, “Vy, FL, or M-itself. It deletes the current 
string and inserts its argument string. This command is 
equivalent tos 

eGhistrings 


If the string being replaced does not lie entirely within 
the text buffer, the error message "STRING OUT OF ROUNDS* 
is given and the command is aborted. 


-= = 


Tt EEXAMPLES s Sabc$Udefss$ Equivalent to Cabc$def$ss. i 
! i 
‘ Cabc$def$$ After doing a change of “abc*® [! 
Ughi jk $$ to *def", “def* is changed i 


Iabcdefgt$ After inserting “abcdefg", the 
USs inserted text is deleted. 


{ 
{ 
i to "ghiJk". 


» 


DISPLAY EDITOR July 14, 1978 Page 25 


nfistrings Delete all characters hetween current cursor location—and 
the mth occurrence of string in the text buffer... 


This command performs an S-type search forward or 
backward in the text buffer. If the search is 
successful, all characters that the cursor hag passed 
over in making the search Cextept those in -the specified 
string) are deleted. 


Error handling in searches 


If errors are suppressed (see E command), and a éearch fails, the error 
flag (7) is set to -1, the current string length (@S) is get to 0, and 
execution continues on to the next command. If the string is found, 7 is 
set to 0. 


If errors are hot suppressed and the search fails, the message “MISSING" 
Cor “END OF FILE" for a global search? is given. The .error condition is 
Cleared and thé cursor positioned to the heginning of the text buffer by 
typing New Line or Carriage Return, 


Normally, searches continue until the end of the hyuffer is reached. 
However, this may be overridden using the TS command so that a search 
terminates on any given character. If the termination character is set 
to Carriage Return, for instance, the next searth is confined to the 
current line. 


Special charactrers in séarchés 
The control characters *@, 4P, afd “N have special meaning when they 
appear in a search argument strings 


Ag Matches any singlé character in the text buffer. 
(This chargcter must be typed as CTRL-SHIFT 2. >) 


AP Matches any string in the text buffer, including 
the mult string. 


AN Acts dg a prefix, modifying the following character. The 
two-character sequence “Nx matches any character except 
"x" iff the text buffer. 


| 1EXAMPLES: it 
tt it 
i! aA4@hb matches axb, ayb, alb, etc. it 
i a4Pb matches axxb, ab, al234567b, etc. i 
i a4Nbec matches acc, ‘axc, but not abc. i 
4 4 
it ZL-S4N AP Deletes trailing blanks from all {1}! 
H $M@S-2DE-~S * Lines in the text buffer. i 
H 


$7186 
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2.7 SPECIAL BUFFER COMMANDS <-------~----~-----~--~--~----~----~------~-- 


The editor supports thirty-six special buffers, labeled 0-9 and A-Z. 
The buffers are dynamically allocated and may be of any size, subject 
to the limitations of available memory space. Text may transferred 
hetween the text buffer and special buffers with several commands. 


A special buffer command hegins with the character "X*, and ends with 
one of the following terminating characters: © 


Copy text from text buffer to special buffer. 

Move text from téxt buffer to special buffer. 

Get text from special buffer qnd insert into text buffer. 
Display contents of speciol buffer. 

Kill contents of special buffers 

Insert text from command string into special buffer. 


KR oZO 


The function of the command is selected by the terminating character. 
Various modifiers may be placed betweerr the "X* and the terminating 
character to alter the meaning of the. commands 


O-9 or #A-#Z special buffer label (default is 0) 
A append to prior contents of special buffer 
(default is replace contents) 
EB. argument jis mumber of characters (default is lines > 


mXxc - Copy nm lines of text starting at the cursor location into the 
specified specinl buffer. 

If nm is negative, the n lines préceding the cursor location 
Will be inserted. If mémory would become full by executing 
the command, the error messoge@ "CORE FULL" is given and the 
command is aborted. At termination of the command ‘the cursor 
will point to the last ¢haracter inserted. The prior contents 
of the special buffer are lost unless the “A" modifier is 
specified. 


mX™ Move m lines of text starting at the cursor location into to 
specified special buffer. 
This command is the samé as XC excépt that the text is deleted 
from the text buffer. 


mx Insert n copies of the contents of the specified special buffer 
at the current cursor location. 
At termination of the command, the cursor points just beyond 
the inserted text. The current string length (@S) is set to 
minus the length of the inserted text. 


XD Display the contents of the specified special buffer. 
Strike Carriage Return or New Line to resume normal command 
execution. The argument, if any, is ignored. 


XK Yelete the secified specini buffer. 
The space taken up by the previous contents of the buffer is 
freed. The argument, if any, is iqnored. 


XIstringt 
Insert the specified string into the specified special buffer. 
The argument, if any, is ignored. 


QISPLAY EDITOR 
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2.8 FILE HANDLING COMMANDS 9 <-----------~----- nnn eee ne 


The FA, FO, and FI commands may be used similarly to the special buffer 
commands to move: sections of text in and out of the text buffer. Unlike 
the special buffers, files created and modified by the FO and FA commands 
survive after the edit session is terminated. 


nFOfile_ names 


nFAfile_name$ 


nFIfile name$ 


Fiitemplates 


nFLtemplates 


Create file_name and output n lines starting at current 
tursor lotation to the file. 
If mn is absent or 0, the entire text buffer is output. 
A value of m less than 0 is illegal. 


Append n lines starting at current cursor location to 
the existing file named. 
If n is absent or 0, the entire text buffer is 
appended to the file. A value of nm less than 0 is 
illegal. 


Insert n lines of named file at the current cursor 
location. 
If m is absent or 0, the entire file is inserted. A 
value of n less than 0 is illegal. 


felete all files which match the specified template. 
An error results from attempting to delete either the 
input or output File. The specified template may 
contain the special characters "kK" and/or "-*. 


*& matches any single character 
~ matches any string that doesn’t include *.* 
Cincluding the null string) 


List thé names of all files which match the specified 

template. ; 
The template mag contain “**" and "-" as above. A 
directory listing of the nomes of all files in the 
default directory matching the specified template is 
inserted into the text buffer at the current cursor 
location. The first line inserted contains the total 
mumber of blocks occupied by the listed file(s) and 
the total numhets of blotks left and uséd on the 
default directory device. If the argument is 
negative, all files including permanent and link 
entries will be listed. The current string length 
(@S) is set; to the total number of characters in the 
listing and the cursor is left at the beginning of the 
listing. The inserted information may conveniently be 
deleted with the "US$* command. 


FRfile name_1$file_name_2$% 


Rename file _name_1 to file name_2. 
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2.9 NUMBER REGISTERS <-----~---- rent a 


The editor supports thirty-six number registers labeled 0-9 and A-Z. 
The contents of a number register may he used in a numeric argument by 
including the character sequences 


tr (nm is the register number or letter) 


To modify the value of a numbér fegister, the follawing command is used: 


ntm Set number register m to the value n. 
or nTém 
The form ‘nTm* may be used for registers 0-9; the longer 
form must be used for registers A-Z. 


2.10 CONDITIONAL BRANCHES AND LABELS <--~—+—-+-~~—--~-~~-~-~-~--~-~---—-—~-~- 


Command execution may be altered from the hormal left-to-right sequence 
using conditional branch commands and labels. A label is a two-character 
pair of the form "\x", where « is any character except escape. Labels 
should only be placed hetween commands, not within commands. Executing a 
label has rio effect. If more than one label with the same character 
exists, only the first one is recognized. 


The conditional branch command evaluates its argument and, if the result 
is non-zero or the argument is missing, jumps to a specified label. If 
the result is zero, execution continues at the next command. 


myx If nm is missing or noh~zerd, branch to x. 
If no label x exists, the message “MISSING LABEL" is given. 


EXAMPLES s ; ; 
#9 5aTB\a$$ Sounds the bell if number register 9 contains 0. 


Display factorial of number: 


= we MF nw @O mee 88 oe OO 
. 


i 
"! 
i 
tH 
rt 
i 
tt iT#P Set register P to 1. 
if 
if 
i 
it 
Ha 


@NT#C Get number from user; put it in register C. 
\a&C=1sb Define label "a", if number register C is equal #! 
to 1, go to bh. ! 
#CxePTep Set register P to register C * register P. tt 
#C-1T8C Decrement register C. Ha 
pa Go to a. t 


\b#PTDSs Define label *h*, display value in register P. 
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2.11 ERROR SUPPRESSION AND ITERATION BRACKETS <----------------- 


Error Suppression 


cmos sane cone cove wees Gene hae wEES woes Gute Vene seee-Site ene sow eyen nee 


When an error occurs, an “error flag® is set by the editor. Normally, an 
error message is generated and command execution aborts. To suppress the 
generation of error messages and avoid aborting commands, the user may 
issue the following command? 


E Suppress @rrors for thé command which immediately 
follows. 


The state of the error flag may be used in a fumeric argument (see the 
special character °7°). In particular, the error flag may be tested 
within a comaand for which errors have been suppressed. In this way, the 
user may change the flow of command execution if an. error has occurred. 
See the "Conditional Branches and Labels" section above. 


Iteration Brackets 


(eroe cose cane ease qape ence ease ane eage Geen Gene Seed enetente Guts Meee gees ence 


Iteration brackets are used ta fepeatedly execute a dequence of cominands 
a given number of times. Iteration brackets are used as follows: 


nC ...commands to he itetated... J 


This causes the command or sequence of commands enclosed in brackets to 
he executed n.times. If n is omitted, an iteration. count of 65536 is 
assumed. Execution of the iterated sequehce will, of course, terminnte 
if an error occurs. Iteration brackets may he nested. 


If the right bracket is preceded by a nimeric argument, the iteration 
will be conditional on the value of the argument being zero (false). If 
the value of the argument ig non-zero (true), execution will fall through 
to the command following the °3°. 


The status of error suppression is saved on. entering iteration brackets 
and restored béfore each iteration. Thus an “E* command immediately 
preceding an iteration loop will suppress errors on each iteration. 


EXAMPLES: 


BE CAAASBBBS 3$$ This causes 41] occurrences of the string 
"AAA" on the current page to be changed to 
"BBB". An error message "MISSING® is given 
after the last “‘AAA" has been changed. 


Oe we Ke we MO mw 
we oO? we KO we 


1 
1 


BEL CAAASBRBS7 ISBEL CXXXSYYY8? 1$$ 


ae == ow Om 


"AAA" on the current page to be changed ta 
"BER", and all occurrences of "XXX" to he 
changed to "YYY*. No error message is given. 


H 

H 

‘ i 
This causes all occurrences of the string r 
H 

r 

H 


a 
oe = aw 8S we Oe 
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2.12 MISCELLANEOUS COMMANDS 9 <9------n ene nen en 


FXfile_namet 
Execute the specified file. 
This command allows the user to store commands in files and 
execute them as if they had been entered at the keyboard. The 
user may pass information from the keyboard to an executing 
command file by including the @K or @N arguments in the 
command file. 


To return control back to the teyboard, the executed file must contain 
the following command: 


nFX$$ Return contfel to keyboard. 
If the argument is missing or non-zero, the command is 
performed; if the argument is zero, control passes to the 
next command. 


H Return toa caller. 
an error is given if gither an input or olttput file is active. 


nTI Set the input radix to n €n is in the current input radix). 

nto Set the output radix to n <n is in ‘the current input radix). 
If no argument is giver, the radix is set to octal. The 
radix specified must be between 2 and 36 (decimal). The 
initial input and output radices are both decimal. 


mTAE Set the value of the escape character (comand separator and 
terminator > to the ASCII code given by n. 
The argument n must be specified. The user should avoid 
values of n that correspond to instant command keys. 


This command should he followed by two of the new escape 
characters since the old escape character will no longer 
terminate the syntactic scan of the commands 


*ZTAEXL LSS This command sets the new escdpe character to ~%. 
Note’ that "TE" is followed by two "Z*s to 
terminate the execution of the command followed 
by two "$"*s to start execution of the command. 


™ Complement instant command suppression flag. 
This command suppresses interpretation of all instant commands 
except for delete and escape. Thus characters which are 
normally instant commands may be used in string arguments, if 
desired. To restore instant commands, the IN command is 
issued a second time. 


nTs Set search terminator to the character whose ASCII code is mn. 
This command temporarily changes the character that terminates 
string searches. The search terminator is reset to mull (Cend 
of text huffer) after every search. 
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nTP 


ntc 


TR 


TT 


nTU 


PJ 


nTw 


Fush non the-argument stack. 
The argument stack is reset before executing each new canmand 
string. Push and pop operations must be properly paired 
within iteration brackets and special huffers. 


Store the character whose ASCII code is nm at the current cursor 
location. 
An etror resiilts from attempting to stotfe over the mull which 
terminates the text buffer. 


Ring the bell on the terminal. 
This command is useful for waking ap the operator after 
the editor hqs executed a long command string. 


Set the display window size to nm lines on either side of the 
cursor. 
See the description of the text window in Chapter I. 


Complement line-truncation mode@e 
See the description of the text window in Chapter I. 


Set the upper case conversion switch, 
If m = 0, characters ate not converted. 
If n> 0, lower case is converted to upper case. 
ifm < 0, lower case is-converted to upper case, upper case 
is converted to lower case. 
If n is not specified, a default value of 0 is assumed. 


Justify text from the beginning of current line to the end. of the 
paragraph using the current liné justification width. 
The editor recognizes an end-of-paragraph when it encounters 
the end of the text buffer ofr sne of these two-character 
sequences: ; 
<CR><CR> <CR><space> <CR><tab> 


By converting Carriage Returns to spaces and vice-versa, the 
editor formats the text into the longest possible lines that 
don’t exceed the current line justification width. 

This value may be adjusted with the TW command (see below). 


Set the line justification width. 
The PJ command uses this value to determine the Line width of 
the justified paragraph. Initially, the line justification 
width is set to 79. The maximum allowed value for n is 80. 
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CHAPTER IIL 


RIM Im mma mmamammsmmeoms COMMAND SUMMARY stsscstscmtcsscrmtencercte cree mest cccee rrmesrcertesmctc oe eee soe ae ce 


This section contains a brief description of all commahds, in 
alphabetical order. 


3.41 CHARACTERS INTERCEPTED BY ICOS AND GIVEN SPECIAL MEANINGS <-~--~---- 

aA Ignored 

AC Ignored 

AF Ignored 

Ag Disables console output, giving the appearance of crashing the 
editor 

AQ Enables console output after a *§ disable 

BSu2 LT NSTANT COMMANDS meme meee meet ween ae renner ee Sener see Si ciee mie hie eset 

FC1 Move cursor tack 4 lines 

FC2,up arrow Move cursor back, 1 line 

FC3,down arrow Move cursor ahead 1 line 

FC4 Move cursor ghead 4 lines 

FCS Move cursor hack 4 characters 


FCS6, left arrow Move cursor back 1 character 
FC7,right arrow Move cursor ahead 1 character 


FC8 Move cursor ahead 4 characters 

FC9 Redraw screen centered oh the cursor 
and delete command string 

FC10 Edit command string 

FCi1 Bisplay help text 

<BLANK KEY> Move cursor to start of text 

<ERASE EOL> Move cursor to end of text 

<HOME> Move cursor to end of carrent dine 


Cif already at end, then move cursor 
to beginning of turtent line > 


<DEL > Yelete last command character 

Bad NORMAL COMMMANDS — <meemme mmm et ttt tse ere i ere ate et et ttt 
AR conditional change (local) 

AU insert numeric argument as text 

AV conditional change (global) 


<TAB> insert tab and following text 
<SPACE> insert space and following text 
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A append page 

B move cursor to top of page 
Cc change (local) 

D delete nm characters 

E suppress errors 

F 


) append to file 
Fir delete file 
FI input text from file 
FL list files that match template 
FO output to file 
FR rename file 
FX execute command file 
GCI close input file 
6CO close output file 
GD change default directory device 
GI init device ‘ 
GR open input file 
GW create and open open sutput file 
GX kill output file and text byffer, tlose input file 
H exit ; 
I insert following text 
J start new edit pass 
K delete n lines 
L move cursor n lines 
M move cursor nm characters 
N search (global > 
0 open input file, create scratch file, read first page 
PJ Justify paragraph 
R output page and read next poige 
§ search Clocal > 
‘EAE set escape character 
T&N set number register N 
TE ring the bell 
Tc store character at cursor locdtion 
TD display argument and number registers 
TF set text window size 
TI set input radix ; 
™N Suppress instant commands 
TO set output radix 
TP push h on argument stack 
TS set search terminator : 
TT complement long line truncation flag 
TU complement upper tase conversion flay 
TW set line justification width ; 
i) replace current string with following text 
V change (global 2. — — 
W close and rename output file 
XC copy text inte special buffer 
XD display special buffer contents : 
XG get text from-special buffer and insert into text buffer 
XI insert following text into special buffer 
XK kill special buffer 
XM move text to sperial buffer 
A append text to buffer 
B argument is characters, not lines 
#X specify buffer X 
Y move cursor to other end of current string 


Zz move cursor to end of buffer 
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=o: ARGUMENT CHARACTERS: “Cass Se ee eerie Site onsen ieee 
eC current character number 

@E ASCII code of current escape character cade 

eI current input page number 

@K input character from keyboard 

@L. current lihe number 

@N input number from keyboatd 

eo current output page number 

@F pop top of argument stack 

eR value on top of stack 

es current string length 

@T ASCII code of text character at current cufsor location 
? error flag 

tr number register n 

x ASCII code of character K 

Bia OPERATORS <r te mm ne nner et ted me ae tt car cee ol go ers ne te tt 
+ addition 

= subtraction 

x multiplication 

/ division 

& logical ANT 

! logical inclusive OR 

“ logical exclusive OR 

logical NOT 

© LESS THAN 

> GREATER THAN 


EQUAL TO 


ARTWORK GUIDELINES 


The visual input to the computer is a Kodalith of the client’s artwork. 
This is achieved by black and white process camera work, converting client 
artwork into artwork on photagrahic film. The final product is clear where 
the artwork i, and 100% opaque in the surrounding area. See guildelines 
for camera work. This artwork is pasted up on a clear acetate cel 12.5 
inches by 10.5 inches. The maximum size of artwork on a cel cannot exceed 
9 inches by 6.5 inches centered. System IV can be 9 inches by 9 inches. 
See guidelines for pasting up cels. Once thé artwork is pasted up it is 
ready for the computer. Artwork is placed on a pin tegistered light box in 
the computer to be viewed by the artwork input camera. At this point the 
computer operator now has "“video* control of the artwork. This is the basic 
cel structure to begin with, there are many variations for different effects 
using grayscaling. See guildelings for grayscaling. 


The cel artwork used on the computer is ohe source of video. When recording 
Video animation more than one soutte of video can he recorded in conjunction 
with the video from the computer. These sources would be: 


a. More than one computer use@ in tanden. 

b. Computer video plus live video fram a studio camera. The 
studio camera could be viewing people, 3-D models or camera 
art cards. See guidelines on studio caméta artwork. 


lifferent sources of video will deperd on the particular facility the 
computer will be set up ins i.@n, type of 6witcher, availability of 
o studio video camera, type and number of vided tape recorders, etc. 


Other than client artwork the art department may have to produce other 

art im house. Press typing of words using letraset. caps, chartpak caps, 
format or other brands of presstype lettering is common. Drafting logos or 
“cleaning up" client artwork is also common. These pieces of art are 
reproduced on the stat camera into Kodalith artwork just as original 
client art is reproduced. 


There are two categories of animation, graphic animation and character 
animation. They are both about the same in cel structure and are recorded 
in the same manner. See guidelines for pagting up character cels. 


GUIDELINES FOR CAMERA WORK 


Video animation on the computer requires black and white artwork to he 
reproduced on black and white photographic ‘film. If the computer is set 
up ina facility where there is no stat camera all art will have to be 
done out of house, which is extremely limiting not being able to do 
camera art cel changes during production. It is also very costly and 
50% of the time done wrong. 


If the facility has a stat camera it must be able to front light art and 
back light art for reproduction. The products used should be black and 
white negative film, black and white positive film and black and white 
positive paper. The chemistry used for developing must be compatible. 


Client artwork must be black and white to begin with, so the reproductions 
are clear and opaque on film. See illustrdtion. 


If the computer is set up in 4 facility With o stat camera there should be 
a camera operator knowledgeable of the camera that will be able to 
produce kodalith artwork for use on the computer. 


COMPUTER IMAGE recommends if the computer id set up in a facility where there 
no stat camera, the facilty should purchasa@ one and hire an experienced 
camera person. Complex productions requiring tany cels will probably 
require art changes, if these changes have ito be dane at a typesetter 

or stat house time becomes very very expengives 


GUIDELINES FOR GRAYSCALING 


Up to five shades of gray can be used on a cel, ranging from clear to 

opaque. The gray levels are encoded to enable the operator to assign 

one color to each gray level. The following is a guide for using gray 
tinted art films. These films are cut out and put on an overlayed cel 
in registration with the base cel of artwork. 


0% Black - clears for lightest and brightest colro. 

30% Black - Lights the next darkest color 

50% Black ~ Mediums the next darkest color 

70% Black ~ Darkest color, usually black outlines and interior detail. 
100% Black ~ Opaque: the surrouriding background on the cel. 


Notes the above percentages are a guide, some experimentation with 
different percentages may be necessary depending on who manufactures 

them and how accurate and consistent they are. COMPUTER IMAGE currently 
uses Letrafilm by Pantone. Also if the artwork is not grayscaled according 
to the above guide color fringing will result which may or may not be 
desirable. An illustration of the ideal situation would be to have a 
grayscaled bullseye for artwork, the outer ring teing the darkest level 

and the center being clear. See illustration A. 


This allows the artwork to be encoded with no color fringing. Illustration 
BE shows how the artwork is scanned, rising up and down in luminance. 

If the reverse were the case, the scan would jump from blanking to the 
highest level, passing through the other ldvels and picking up color 
fringing from them. See illustration C and OD. 


If color fringing cannot be avoided and is undesirable due to the 

nature of the artwork and the grayscaling, nultiple pass recording is 
recommended. This requires overlays to be made on separate cels to reveal 
one or more pieces of the base art that would be the same color and 
recorded at the same time. This process wquld continue until the piece 

is completely recorded on tape. This process is the same principle as 
multi-colored silkscreen printing, printing one color at a time in 
registration. When recording multiple pass, @ach piece is clear with 

no grayscale. 


In addition to using percentages of groy, textured films of gray can 
also he used. These films are applied the /same way but have various 
textures: i1.@.; (pebbles, random lines, mottled look, etc.) 


Also, for additional gray tones airbrush cdn be uséd to create very subtle 
or very graphic effects. 


OPAQUE 
DARK 
MEDIUM 
LIGHT 
CLEAR 


OPAQUE 
CLEAR 


LIGHT - 


MEDIUM 
DARK 


FCIC—4 


GUIDELINES FOR PASTING UP CELS 


Camera reproductions of client artwork used to paste up a cel must be of the 
highest quality possible. Opaque all pinholes in the opaque area with a 
rapidograph pen, scratch off any dots, mars, or marks in the clear areas. 
This is done with a x-acto scratching on the emulsion side of the film, 
After this is done the art is taped to o clear 12 field animation cel 

using an animation disc. See illustration E (the animation disc.) and 

F (the field guide.) The field guide is placed on the dise with clear 

cels on top of it enabling the artist to use it as a guide. All art must be 
centered vertically and horozontially using the guide. 


The artwork should not exceed a 9 field vertical or horozontal. System IV 
can extend to a 12 field vertically making a square area for art work 
placement. 


All art should be as large as possible for maximum resolution. 


Sectioning of artwork is done when there is more than one piece of art to 
he put on one cel. (Notes multiple sections could also include pure video 
raster with no art, when computer generated spectal effects are desired). 
Separate pieces of artwork on one cel should should be spaced 1/74 inch 
apart and centered on the cel using the field guide. 


Notes Tape used in paste up is opaque black photographic tape cut in 
1 inch and 1/4 inch sizes. COMPUTER IMAGE currently uses tape manufactured 
by 3-M. 


If overlap is to be used the section must de pasted up in the order of 
their overlapping, i.e., section one overlaps ali other sections and 


$0 On. 


GUIDELINES FOR PASTING UF CHARACTER CELS 


Character cels are pasted up in the same manner as any cel, (refer to 
guidelines for pasting up cels). The thing to remember about characters 
is the breaking down of the character into parts. Each part that the 
animator wants to move must be a separate piece; i.e., hands, arms, legs, 
head, body, etc. These pieces are pasted up in separate sections so the 
operator can move them separately to create the animated character. See 


example of character cel. 


Characters are "roughed* out on paper and then inked with a rapidograph 
for reproduction on the stat camera. They are inked in pieces just as 
they will be pasted up. 


GUIDELINES FOR STUDIO CAMERA ARTWORK 


Studio camera artwork is artwork not on a computer, but viewed by a studio 
video camera and used as another source of video to be put on tape. This 
artwork can be black and white or full color. An example would be a 
painted background of a street scene with a computer animated character 
recorded on top of this. 


Three dimensional models of buildings, medallions, or even actual products 
can also be used as static pieces of video with computer animation recorded 
along with live video from the studio camera. 


Also live video from the studio could be a person talking or dancing 
or a hand picking up something, etc. These are also used in conjunction 
with video from the computers. 


MULTIPASS RECORDING 


The concept behind multipass recording is that of combining two 
or more seperate elements of a video picture and coming up with a finished 
product. There are many reasons why multipass recording is used. The 
two big reasons are; to obtain a higher quality finished product than 
would be possible using overlap, and to combine many seperate pieces of 
animation to create a very complex end product. 

The procedure of multipass recording starts by breaking down the 
scene into seperate components. For example if you wished to use the 
multipass recording technique on a simple scene consisting of a logo over 
a background the seperation is obvious. The two components are the 
logo and the background. If the scene consisted of a character the 
breakdown would be far more complex. When breaking down a scene into 
the seperate components you do not necessarily have to make every 
section a seperate component. The fewer the number of components the 
fewer the number of passes and the higher the quality of the final 
product. One way of thinking of the components is to imagine each 
component as a animation cell. The cell on the bottom of the stack 
is overlaped by all other cells. The cell on the top of the stack 
covers everything below it. Sections that are equal i.e. do not overlap 
each other, can be considered as one component. 

The next step in multipass recarding is to plan the order of 
recording the seperate components. This is simple if you think again 
of the stack of animation cells. The recarding process starts at the 
hottom of the stack and works its way up to the top one cell at a time. 
The seperate components are re~assembled by keying the top component 
over the bottom component(s) using your production switcher and the key 
signal from System 4. The output of the switcher is then recorded an a 
seperate VTR. The VTR can then be played back and another component 
added to it. Each time you make a recording you are making a “*pass*. 
Each time you make a recording on top of an existing pass you drop 
a "generation". The highest quality recordings are the ones that drop 
the fewest number of generations. 

The number of generations that you drop recording a scene is 
determined basically by two things. Number one is the complexity of the 
scene. If you make the scene overly complex you may be forced into 
dropping an excessive number of generations. If quality is a factor, 
it may be a good idea to simplify the animation. The second thing 
determining the number of generations is the available equipement in 
the production facility. For example a production facility having 
only two VTRs must drop a generation everytime a pass is made. A 
facility having four VTRs can make four passes and only drop one 
generation (one pass each on VTR1, VTR2, and VTR3, the combination 
of the three plus the video out from System 4, recorded on VTR4). The 
number of VTRs is not the only determining factor in the number of 
generations dropped. [Yt is important toa consider how many simultaneous 
keys can be made in the production switcher. For the facility with 
four VTRs it would be necessary to do four keys simultaneously to take 
full advantage of the four VTRs. 

In any facility, when doing multipass recording it will be 
necessary to synchronize Gystem 4 to the playback machine(s)?. This 
can be accomplished using the Remote feature of System 4. When in 
Remote, System 4 will start playing back immediately upon recieving 
a Start pulse. The Start pulse can come from a computer editor, time 
code comparator, VTR, etc. If the seperate passes are acctually seperate 
sections, you can use the Display Sections feature of the Playback mode 
to display only the desired section(s). 


